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Description

[0001] This application claims priority to Chinese Patent Application No. 202210718953.6, filed with the China National
Intellectual Property Administration on June 23, 2022 and entitled "ENCODING AND DECODING METHODS AND
RELATED APPARATUS", which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the coding field, and in particular, to encoding and decoding methods and a related
apparatus.

BACKGROUND

[0003] Existing communication systems such as a cellular system and a wireless fidelity (wireless fidelity, Wi-Fi) system
are usually based on a separate source-channel coding (separate source-channel coding, SSCC) solution. In the SSCC
solution, it is assumed that source coding has been completed at an upper layer (for example, an application layer) to
obtain approximately equal sequences, and a channel coding function is completed only at a physical layer. However, in
many scenarios (for example, for application data and cellular control information of a mobile phone), a to-be-encoded bit
stream before physical layer channel coding processing still has strong sparsity. In addition, in a new application scenario
(for example, wireless signal sensing or imaging) of a future communication system, for example, a future cellular system
or a future Wi-Fi system, corresponding data still has sparsity to some extent after being preprocessed.

[0004] Joint source-channel coding (joint source-channel coding, JSCC) can use sparsity of a source bit stream to
implement both compression and channel protection operations on a source.

[0005] Ina currentencoding and decoding solution that can implement compression on a source, acommon problem is
that encoding and decoding difficulty is great. Therefore, an encoding and decoding solution with low encoding and
decoding difficulty needs to be studied.

SUMMARY

[0006] Embodiments of this application disclose encoding and decoding methods and a related apparatus, to reduce
encoding and decoding difficulty and reduce signaling overheads while implementing compression on a source.
[0007] According to a first aspect, an embodiment of this application provides an encoding transmission method. The
method includes: obtaining a to-be-encoded first transport block; obtaining F sub-transport blocks based on the first
transport block, where any sub-transport block includes at least one preprocess block, probability distributions of all
preprocess blocks included in the any sub-transport block belong to a same probability distribution range, probability
distributions of preprocess blocks included in at least two of the F sub-transport blocks belong to different probability
distribution ranges, and F is an integer greater than 1; encoding the F sub-transport blocks to obtain a second transport
block, where the second transport block includes F encoded sub-transport blocks, at least two of the F encoded sub-
transport blocks correspond to different code rates, and the F encoded sub-transport blocks are obtained by encoding the
F sub-transport blocks; and performing transmission based on the second transport block.

[0008] Inthis embodiment of this application, the probability distributions of all the preprocess blocks included in the any
sub-transport block belong to the same probability distribution range. In this way, CBs in a same sub-transport block may
match a same modulation and coding scheme (modulation and coding scheme, MCS) for encoding and decoding
operations. This facilitates code block alignment and hardware implementation at a receive end and a transmit end.
[0009] Inapossibleimplementation, the method furtherincludes: sending firstinformation carrying afirst field, where the
firstfield indicates a correspondence between the F sub-transport blocks and a bit stream in the first transport block, and/or
indicates a probability distribution range to which a preprocess block included in each of the F sub-transport blocks
belongs.

[0010] Inthisimplementation, the firstinformation carrying the first field is sent, so that the receive end obtains, based on
the first information, the correspondence between the F sub-transport blocks and the bit stream in the first transport block
or the probability distribution range to which the preprocess block included in each of the F sub-transport blocks belongs, to
obtain the first transport block through decoding.

[0011] In a possible implementation, the first transport block includes B preprocess blocks, the first field includes B
second fields, and the B second fields indicate probability distribution ranges corresponding to the B preprocess blocks.
Thatthe first field includes B second fields may be that the first field is used to obtain the B second fields through decoding.
In this application, the probability distribution ranges corresponding to the B preprocess blocks may be probability
distribution ranges to which probability distributions of the B preprocess blocks belong.

[0012] In this implementation, the B second fields indicate the probability distribution ranges corresponding to the B
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preprocess blocks, so that the receive end obtains the correspondence between the F sub-transport blocks and the bit
stream in the first transport block based on the B second fields. In addition, the B second fields occupy a fixed length, and
may be transmitted together with data information (that is, the encoded sub-transport blocks), so that control resource
overheads can be reduced.

[0013] In a possible implementation, a length of the preprocess block is T times a length of a codeword, and T is an
integer greater than 1.

[0014] In this implementation, the length of the preprocess block is T times the length of the codeword, so that it is
ensured that any sub-transport block can be divided into an integer quantity of codewords.

[0015] Inapossible implementation, the first field is used to obtain F third fields (that is, indication fields below) through
decoding, a first sub-transport block in the F sub-transport blocks includes H preprocess blocks, the F third fields are in
one-to-one correspondence with the F sub-transport blocks, a third field that is in the F third fields and that corresponds to
the first sub-transport block indicates a quantity of preprocess blocks in the first sub-transport block and a sequence
number (which may be referred to as a number) of each preprocess block of the first sub-transport block in the first transport
block, the first sub-transport block is any sub-transport block in the F sub-transport blocks, and H is an integer greater than
0 and less than B.

[0016] In this implementation, the first field is used to obtain the F third fields through decoding, so that the receive end
obtains the correspondence between the F sub-transport blocks and the bit stream in the first transport block based on the
F third fields.

[0017] In a possible implementation, the first field is used to obtain B fourth fields (that is, bitmaps below) through
decoding, the first transport block includes the B preprocess blocks, the B fourth fields are in one-to-one correspondence
with the B preprocess blocks, and the B fourth fields indicate sub-transport blocks corresponding to the B preprocess
blocks.

[0018] Inthisimplementation, the first field is used to obtain the B fourth fields through decoding, so that the receive end
obtains the correspondence between the F sub-transport blocks and the bit stream in the first transport block based on the
B fourth fields.

[0019] In a possible implementation, the method further includes: sending first control information to a receive end,
where the first control information indicates a length of each of the F encoded sub-transport blocks.

[0020] In this implementation, the first control information is sent to the receive end, and the receive end learns of the
length of each encoded sub-transport block.

[0021] In a possible implementation, the first information is information sent during transmission based on the second
transportblock. In otherwords, thefirstfieldis included in the information sent during the transmission based on the second
transport block. Optionally, the first field is included in the second transport block.

[0022] In this implementation, the first information is the information sent during the transmission based on the second
transport block, and transmission is implemented by performing a multiplexing operation on the first field and the
corresponding data information (that is, the F encoded sub-transport blocks), so that allocated transmission resources
can be fully utilized.

[0023] Inapossibleimplementation, the first control information furtherincludes the firstfield, the firstfield includes the F
third fields, the first sub-transport block in the F sub-transport blocks includes the H preprocess blocks, the F third fields are
in one-to-one correspondence with the F sub-transport blocks, the third field thatis in the F third fields and that corresponds
to the first sub-transport block indicates the quantity of preprocess blocks in the first sub-transport block and the sequence
number of each preprocess block of the first sub-transport block in the first transport block, the first sub-transport block is
any sub-transport block in the F sub-transport blocks, and H is an integer greater than 0 and less than B.

[0024] Inthisimplementation, the first field includes the F third fields. Because F is a variable, a length of the first field is
not fixed. The first field is carried in the first control information, so that signaling overheads can be reduced.

[0025] In a possible implementation, the encoding the F sub-transport blocks to obtain a second transport block
includes: separately encoding the F sub-transport blocks to obtain the F encoded sub-transport blocks, where at least two
of the F sub-transport blocks correspond to different coding matrices.

[0026] Inthisimplementation, the F sub-transport blocks are separately encoded to obtain the F encoded sub-transport
blocks. This facilitates CB alignment and hardware implementation at the receive end and the transmit end.

[0027] In a possible implementation, the method further includes: receiving first retransmission information, where the
first retransmission information indicates to retransmit a first code block group in the first sub-transport block, the first sub-
transport block is one of the F encoded sub-transport blocks, and the first sub-transport block includes a plurality of code
block groups.

[0028] Inthisimplementation, the first retransmission information indicates to retransmit the first code block group in the
first sub-transport block, so that a code block group that needs to be retransmitted can be accurately indicated.
[0029] According to a second aspect, an embodiment of this application provides a decoding method. The method
includes: obtaining a second transport block, where the second transport block includes F encoded sub-transport blocks,
atleast two of the F encoded sub-transport blocks correspond to different code rates, the F encoded sub-transport blocks
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are obtained by encoding F sub-transport blocks, any sub-transport block includes at least one preprocess block,
probability distributions of all preprocess blocks included in the any sub-transport block belong to a same probability
distribution range, probability distributions of preprocess blocks included in at least two of the F sub-transport blocks
belong to different probability distribution ranges, F is aninteger greaterthan 1, and the F sub-transport blocks are obtained
based on a first transport block; and obtaining the first transport block through decoding based on the second transport
block.

[0030] Inthis embodiment of this application, the probability distributions of all the preprocess blocks included in the any
sub-transport block belong to the same probability distribution range. In this way, CBs in a same sub-transport block may
match a same MCS for decoding operations. This facilitates code block alignment and hardware implementation at a
receive end.

[0031] Ina possible implementation, the method further includes: receiving first information carrying a first field, where
the first field indicates a correspondence between the F sub-transport blocks and a bit stream in the first transport block,
and/or indicates a probability distribution range to which a preprocess block included in each of the F sub-transport blocks
belongs.

[0032] Inthisimplementation, the firstinformation carrying the firstfield is received, so thatthe correspondence between
the F sub-transport blocks and the bit stream in the first transport block or the probability distribution range to which the
preprocess block included in each of the F sub-transport blocks belongs is obtained based on the firstinformation, to obtain
the first transport block through decoding.

[0033] Inthisimplementation, the second transportblock furtherincludes the firstfield, and transmission is implemented
by performing a multiplexing operation on control information and corresponding data information, so that allocated
transmission resources can be fully utilized.

[0034] In a possible implementation, the first transport block includes B preprocess blocks, the first field includes B
second fields, and the B second fields indicate probability distribution ranges corresponding to the B preprocess blocks.
[0035] In this implementation, the B second fields indicate the probability distribution ranges corresponding to the B
preprocess blocks, so that the receive end obtains the correspondence between the F sub-transport blocks and the bit
stream in the first transport block based on the B second fields. In addition, the B second fields occupy a fixed length, and
are transmitted together with the data information (that is, the encoded sub-transport blocks), so that control resource
overheads can be reduced.

[0036] In a possible implementation, a length of the preprocess block is T times a length of a codeword, and T is an
integer greater than 0.

[0037] In this implementation, the length of the preprocess block is T times the length of the codeword, so that it is
ensured that any sub-transport block can be divided into an integer quantity of codewords.

[0038] In a possible implementation, the first field is used to obtain F third fields through decoding, a first sub-transport
block in the F sub-transport blocks includes H preprocess blocks, the F third fields are in one-to-one correspondence with
the F sub-transport blocks, a third field that is in the F third fields and that corresponds to the first sub-transport block
indicates a quantity of preprocess blocks in the first sub-transport block and a sequence number (which may be referred to
as a number) of each preprocess block of the first sub-transport block in the first transport block, the first sub-transport
block is any sub-transport block in the F sub-transport blocks, and H is an integer greater than 0 and less than B.
[0039] In this implementation, the first field is used to obtain the F third fields through decoding, so that the receive end
obtains the correspondence between the F sub-transport blocks and the bit stream in the first transport block based on the
F third fields.

[0040] In a possible implementation, the first field is used to obtain B fourth fields through decoding, the first transport
blockincludes the B preprocess blocks, the B fourth fields are in one-to-one correspondence with the B preprocess blocks,
and the B fourth fields indicate sub-transport blocks corresponding to the B preprocess blocks.

[0041] Inthisimplementation, the first field is used to obtain the B fourth fields through decoding, so that the receive end
obtains the correspondence between the F sub-transport blocks and the bit stream in the first transport block based on the
B fourth fields.

[0042] Ina possible implementation, the method further includes: receiving first control information from a transmit end,
where the first control information indicates a length of each of the F encoded sub-transport blocks. The obtaining the first
transport block through decoding based on the second transport block includes: obtaining the first transport block through
decoding based on the second transport block and the first control information.

[0043] In this implementation, the first transport block can be accurately obtained through decoding based on the
second transport block and the first control information.

[0044] In a possible implementation, the first information is information sent by the transmit end during transmission
based on the second transport block. In other words, the first field is included in the information sent by the transmit end
during the transmission based on the second transport block. Optionally, the first field is included in the second transport
block.

[0045] In this implementation, the first information is the information sent by the transmit end during the transmission



10

15

20

25

30

35

40

45

50

55

EP 4 539 367 A1

based on the second transport block, and transmission is implemented by performing a multiplexing operation on the first
field and the corresponding data information (that is, the F encoded sub-transport blocks), so that allocated transmission
resources can be fully utilized.

[0046] Inapossibleimplementation, thefirst controlinformation furtherincludes the firstfield, the second transport block
does not include the first field, the first field includes the F third fields, the first sub-transport block in the F sub-transport
blocks includes the H preprocess blocks, the F third fields are in one-to-one correspondence with the F sub-transport
blocks, the third field that is in the F third fields and that corresponds to the first sub-transport block indicates the quantity of
preprocess blocks in the first sub-transport block and the sequence number of each preprocess block of the first sub-
transport block in the first transport block, the first sub-transport block is any sub-transport block in the F sub-transport
blocks, and H is an integer greater than 0 and less than B.

[0047] Inthisimplementation, the first field includes the F third fields. Because F is a variable, a length of the first field is
not fixed. The first field is carried in the first control information, so that signaling overheads can be reduced.

[0048] In a possible implementation, the method further includes: sending first retransmission information, where the
first retransmission information indicates to retransmit a first code block group in the first sub-transport block, the first sub-
transport block is one of the F encoded sub-transport blocks, and the first sub-transport block includes a plurality of code
block groups.

[0049] Inthisimplementation, the first retransmission information indicates to retransmit the first code block group in the
first sub-transport block, so that a code block group that needs to be retransmitted can be accurately indicated.
[0050] According to a third aspect, an embodiment of this application provides a communication apparatus. The
communication apparatus has a function of implementing behavior in the method embodiment in the first aspect. The
communication apparatus may be a communication device, or may be a component (for example, a processor, a chip, ora
chip system) of the communication device, or may be alogic module or software that canimplement all or some functions of
the communication device. The function of the communication apparatus may be implemented by hardware, or may be
implemented by hardware executing corresponding software. The hardware or the software includes one ormore modules
or units corresponding to the foregoing function. In a possible implementation, the communication apparatus includes a
transceiver module and a processing module. The processing module is configured to obtain a to-be-encoded first
transport block. The processing module is further configured to obtain F sub-transport blocks based on the first transport
block, where any sub-transport block includes at least one preprocess block, probability distributions of all preprocess
blocks included in the any sub-transport block belong to a same probability distribution range, probability distributions of
preprocess blocks included in at least two of the F sub-transport blocks belong to different probability distribution ranges,
and F is an integer greater than 1. The processing module is further configured to encode the F sub-transport blocks to
obtain a second transport block, where the second transport block includes F encoded sub-transport blocks, atleast two of
the F encoded sub-transport blocks correspond to different code rates, and the F encoded sub-transport blocks are
obtained by encoding the F sub-transport blocks. The transceiver module is configured to perform transmission based on
the second transport block.

[0051] Inapossibleimplementation, the transceiver module is further configured to send firstinformation carrying a first
field, where the first field indicates a correspondence between the F sub-transport blocks and a bit stream in the first
transport block, and/or indicates a probability distribution range to which a preprocess block included in each of the F sub-
transport blocks belongs.

[0052] In a possible implementation, the first transport block includes B preprocess blocks, the first field includes B
second fields, and the B second fields indicate probability distribution ranges corresponding to the B preprocess blocks.
Thatthe first field includes B second fields may be that the first field is used to obtain the B second fields through decoding.
[0053] Inapossible implementation, the first field is used to obtain F third fields (that is, indication fields below) through
decoding, a first sub-transport block in the F sub-transport blocks includes H preprocess blocks, the F third fields are in
one-to-one correspondence with the F sub-transport blocks, a third field that is in the F third fields and that corresponds to
the first sub-transport block indicates a quantity of preprocess blocks in the first sub-transport block and a sequence
number (which may be referred to as a number) of each preprocess block of the first sub-transport block in the first transport
block, the first sub-transport block is any sub-transport block in the F sub-transport blocks, and H is an integer greater than
0 and less than B.

[0054] In a possible implementation, the first field is used to obtain B fourth fields (that is, bitmaps below) through
decoding, the first transport block includes the B preprocess blocks, the B fourth fields are in one-to-one correspondence
with the B preprocess blocks, and the B fourth fields indicate sub-transport blocks corresponding to the B preprocess
blocks.

[0055] In a possible implementation, the transceiver module is further configured to send first control information to a
receive end, where the first control information indicates a length of each of the F encoded sub-transport blocks.
[0056] In a possible implementation, the first information is information sent during transmission based on the second
transportblock. In otherwords, thefirstfieldis included in the information sent during the transmission based on the second
transport block. Optionally, the first field is included in the second transport block.
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[0057] Inapossibleimplementation, thefirstcontrolinformation furtherincludes the firstfield, the second transport block
does not include the first field, the first field includes the F third fields, the first sub-transport block in the F sub-transport
blocks includes the H preprocess blocks, the F third fields are in one-to-one correspondence with the F sub-transport
blocks, the third field that is in the F third fields and that corresponds to the first sub-transport block indicates the quantity of
preprocess blocks in the first sub-transport block and the sequence number of each preprocess block of the first sub-
transport block in the first transport block, the first sub-transport block is any sub-transport block in the F sub-transport
blocks, and H is an integer greater than 0 and less than B.

[0058] In a possible implementation, the processing module is specifically configured to separately encode the F sub-
transport blocks to obtain the F encoded sub-transport blocks, where at least two of the F sub-transport blocks correspond
to different coding matrices.

[0059] In a possible implementation, the transceiver module is further configured to receive first retransmission
information, where the first retransmission information indicates to retransmit a first code block group in the first sub-
transport block, the first sub-transport block is one of the F encoded sub-transport blocks, and the first sub-transport block
includes a plurality of code block groups.

[0060] Fortechnical effectachieved by the possible implementations of the third aspect, refer to descriptions of technical
effect of the first aspect or the possible implementations of the first aspect.

[0061] According to a fourth aspect, an embodiment of this application provides a communication apparatus. The
communication apparatus has a function of implementing behavior in the method embodiment in the second aspect. The
communication apparatus may be a communication device, or may be a component (for example, a processor, a chip, ora
chip system) of the communication device, or may be alogic module or software that can implement all or some functions of
the communication device. The function of the communication apparatus may be implemented by hardware, or may be
implemented by hardware executing corresponding software. The hardware or the software includes one ormore modules
or units corresponding to the foregoing function. In a possible implementation, the communication apparatus includes a
transceiver module and a processing module. The transceiver module is configured to receive a second signal. The
processing module is configured to obtain a second transport block based on the second signal, where the second
transport block includes F encoded sub-transport blocks, atleast two of the F encoded sub-transport blocks correspond to
different code rates, the F encoded sub-transport blocks are obtained by encoding F sub-transport blocks, any sub-
transport block includes at least one preprocess block, probability distributions of all preprocess blocks included in the any
sub-transport block belong to a same probability distribution range, probability distributions of preprocess blocks included
in atleast two of the F sub-transport blocks belong to different probability distribution ranges, F is an integer greater than 1,
and the F sub-transport blocks are obtained based on afirst transport block. The processing module is further configured to
obtain the first transport block through decoding based on the second transport block.

[0062] In a possible implementation, the transceiver module is further configured to receive first information carrying a
first field, where the first field indicates a correspondence between the F sub-transport blocks and a bit stream in the first
transport block, and/or indicates a probability distribution range to which a preprocess block included in each of the F sub-
transport blocks belongs.

[0063] In a possible implementation, the first transport block includes B preprocess blocks, the first field includes B
second fields, and the B second fields indicate probability distribution ranges corresponding to the B preprocess blocks.
[0064] In a possible implementation, the first field is used to obtain F third fields through decoding, a first sub-transport
block in the F sub-transport blocks includes H preprocess blocks, the F third fields are in one-to-one correspondence with
the F sub-transport blocks, a third field that is in the F third fields and that corresponds to the first sub-transport block
indicates a quantity of preprocess blocks in the first sub-transport block and a sequence number (which may be referred to
as a number) of each preprocess block of the first sub-transport block in the first transport block, the first sub-transport
block is any sub-transport block in the F sub-transport blocks, and H is an integer greater than 0 and less than B.
[0065] In a possible implementation, the first field is used to obtain B fourth fields through decoding, the first transport
block includes the B preprocess blocks, the B fourth fields are in one-to-one correspondence with the B preprocess blocks,
and the B fourth fields indicate sub-transport blocks corresponding to the B preprocess blocks.

[0066] Ina possibleimplementation, the transceiver module is further configured to receive first control information from
a transmit end, where the first control information indicates a length of each of the F encoded sub-transport blocks. The
processing module is specifically configured to obtain the first transport block through decoding based on the second
transport block and the first control information.

[0067] In a possible implementation, the first information is information sent by the transmit end during transmission
based on the second transport block. In other words, the first field is included in the information sent by the transmit end
during the transmission based on the second transport block. Optionally, the first field is included in the second transport
block.

[0068] Inapossibleimplementation, thefirstcontrolinformation furtherincludes the firstfield, the second transport block
does not include the first field, the first field includes the F third fields, the first sub-transport block in the F sub-transport
blocks includes the H preprocess blocks, the F third fields are in one-to-one correspondence with the F sub-transport
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blocks, the third field that s in the F third fields and that corresponds to the first sub-transport block indicates the quantity of
preprocess blocks in the first sub-transport block and the sequence number of each preprocess block of the first sub-
transport block in the first transport block, the first sub-transport block is any sub-transport block in the F sub-transport
blocks, and H is an integer greater than 0 and less than B.

[0069] In a possible implementation, the transceiver module is further configured to send first retransmission informa-
tion, where the first retransmission information indicates to retransmit a first code block group in the first sub-transport
block, the first sub-transport block is one of the F encoded sub-transport blocks, and the first sub-transport block includes a
plurality of code block groups.

[0070] For technical effect achieved by the possible implementations of the fourth aspect, refer to descriptions of
technical effect of the second aspect or the possible implementations of the second aspect.

[0071] According to a fifth aspect, an embodiment of this application provides another communication apparatus. The
communication apparatus includes a processor, the processor is coupled to a memory, and the memory is configured to
store a program orinstructions. When the program or the instructions are executed by the processor, the method according
to any possible implementation of the first aspect and the second aspect is performed.

[0072] Inthisembodimentofthis application,ina process of performing the method, a process of sending information (or
a signal) in the method may be understood as a process of outputting information based on instructions of the processor.
When outputting the information, the processor outputs the information to a transceiver, so that the transceiver transmits
the information. After the information is output by the processor, other processing may further need to be performed on the
information before the information reaches the transceiver. Similarly, when the processor receives input information, the
transceiver receives the information, and inputs the information into the processor. Further, after the transceiver receives
the information, other processing may need to be performed on the information before the information is input into the
processor.

[0073] Operations such as sending and/or receiving related to the processor may be generally understood as outputting
based oninstructions of the processor unless otherwise specified or if the operations do not conflict with actual functions or
internal logic of the operations in related descriptions.

[0074] Inanimplementation process, the processor may be a processor specially configured to perform these methods,
or a processor, for example, a general-purpose processor, that executes computer instructions in the memory to perform
these methods. For example, the processor may be further configured to execute a program stored in the memory. When
the program is executed, the communication apparatus is enabled to perform the method according to any one of the first
aspect or the possible implementations of the first aspect.

[0075] In a possible implementation, the memory is located outside the communication apparatus. In a possible
implementation, the memory is located in the communication apparatus.

[0076] Inapossibleimplementation, the processor and the memory may be further integrated into one component, that
is, the processor and the memory may be further integrated together.

[0077] Ina possible implementation, the communication apparatus further includes the transceiver. The transceiver is
configured to receive a signal, send a signal, or the like.

[0078] According to a sixth aspect, this application provides another communication apparatus. The communication
apparatus includes a processing circuit and an interface circuit. The interface circuit is configured to obtain data or output
data. The processing circuit is configured to perform the corresponding method according to any possible implementation
of the first aspect and the second aspect.

[0079] According to a seventh aspect, this application provides a computer-readable storage medium. The computer-
readable storage medium stores a computer program, and the computer program includes program instructions. When
the program instructions are executed, a computer is enabled to perform the method according to any possible
implementation of the first aspect and the second aspect.

[0080] According to an eighth aspect, this application provides a computer program product. The computer program
product includes a computer program, and the computer program includes program instructions. When the program
instructions are executed, a computer is enabled to perform the method according to any possible implementation of the
first aspect and the second aspect.

[0081] According to a ninth aspect, this application provides a communication system. The communication system
includes the communication apparatus according to any one of the third aspect or the possible implementations of the third
aspect or acommunication apparatus that implements a function of a transmit end in embodiments of this application, and
the communication apparatus according to any one of the fourth aspect or the possible implementations of the fourth
aspect or a communication apparatus that implements a function of a receive end in embodiments of this application.

BRIEF DESCRIPTION OF DRAWINGS

[0082] Todescribetechnical solutionsin embodiments of this application orin the background more clearly, the following
describes accompanying drawings for describing embodiments of this application or the background.
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FIG. 1is a diagram of comparison between an SSCC procedure and a JSCC procedure according to an embodiment
of this application;

FIG. 2 is an example of a wireless communication system according to an embodiment of this application;

FIG. 3 is a diagram of an encoding procedure according to an embodiment of this application;

FIG. 4 is a diagram of a preprocessing procedure according to an embodiment of this application;

FIG. 5 is a diagram of preprocessing according to an embodiment of this application;

FIG. 6 is a diagram of an encoding processing procedure according to an embodiment of this application;

FIG. 7 is a diagram of a JSCC procedure according to an embodiment of this application;

FIG. 8 is an example of an encoding procedure according to an embodiment of this application;

FIG. 9 is a flowchart of an encoding transmission method according to an embodiment of this application;

FIG. 10 is a diagram of obtaining a second transport block through encoding according to an embodiment of this
application;

FIG. 11 is a flowchart of another encoding transmission method according to an embodiment of this application;
FIG. 12 is an example of first control information according to an embodiment of this application;

FIG. 13 is another example of first control information according to an embodiment of this application;

FIG. 14 is a diagram of CBG indication manners according to an embodiment of this application;

FIG. 15 is a flowchart of a method for determining a first TB value according to an embodiment of this application;
FIG. 16 is a flowchart of a decoding method according to an embodiment of this application;

FIG. 17 is a flowchart of another decoding method according to an embodiment of this application;

FIG. 18 is a diagram of data recovery according to an embodiment of this application;

FIG. 19 is a flowchart of another decoding method according to an embodiment of this application;

FIG. 20 is adiagram of a structure of a communication apparatus 2000 according to an embodiment of this application;
FIG. 21 is a diagram of a structure of another communication apparatus 210 according to an embodiment of this
application; and

FIG. 22 is a diagram of a structure of another communication apparatus 220 according to an embodiment of this
application.

DESCRIPTION OF EMBODIMENTS

[0083] Terms "first", "second", and the like in the specification, claims, and accompanying drawings of this application
are merely used to distinguish between different objects, and are not used to describe a specific order. In addition, terms
"include" and "have" and any other variants thereof are intended to cover a non-exclusive inclusion. For example, a
process, method, system, product, device, or the like that includes a series of steps or units is not limited to the listed steps
or units, but optionally further includes an unlisted step, unit, or the like, or optionally further includes another inherent step
or unit of the process, method, product, device, or the like.

[0084] "An embodiment" mentioned in the specification indicates that a particular characteristic, structure, or feature
described with reference to this embodiment may be included in at least one embodiment of this application. The phrase
appearing in various locations in the specification does not necessarily mean a same embodiment, and neither means an
independent or alternative embodiment mutually exclusive with another embodiment. It may be explicitly and implicitly
understood by a person skilled in the art that embodiments described in the specification may be combined with another
embodiment.

[0085] Terms used in the following embodiments of this application are merely intended to describe specific embodi-
ments, but are not intended to limit this application. "One", "a", "the", and "this" of singular expression forms used in the
specification and the appended claims of this application are also intended to include plural expression forms, unless
otherwise specified in the context clearly. It should be further understood that the term "and/or" used in this application
refers to and includes any or all possible combinations of one or more listed items. For example, "A and/or B" may represent
three cases: Only A exists, only B exists, and both A and B exist, where A and B may be singular or plural. The term "a
plurality of" used in this application means two or more.

[0086] FIG. 1 is a diagram of comparison between an SSCC procedure and a JSCC procedure according to an
embodiment of this application. As shown in FIG. 1, in the SSCC procedure, a transmit end performs the following
operations: source encoding and channel encoding; and in the SSCC procedure, a receive end performs the following
operations: channel decoding (which may be referred to as channel decoding) and source decoding. The transmit end
requires two encoding modules. One encoding module is used for the source encoding, and the other encoding module is
used for the channel encoding. The receive end requires two decoding modules (which may be referred to as decoding
modules). One decoding module is used for the channel decoding, and the other decoding module is used for the source
decoding. As shown in FIG. 1, in the JSCC procedure, the transmit end performs the following operation: joint source-
channel encoding; and in the SSCC procedure, the receive end performs the following operation: joint source-channel
decoding. The transmit end requires only one encoding module, and the encoding module is used for the joint source-
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channel encoding. The receive end requires only one decoding module, and the decoding module is used for the joint
source-channel decoding. With reference to FIG. 1, in the SSCC procedure and the JSCC procedure, the transmit end first
encodes source information, and then transmits encoded information to the receive end on a channel; and the receive end
decodes the encoded information from the receive end, to obtain decoded information (that is, the source information).
[0087] Comparedwith SSCC, JSCC can use sparsity of a source bit stream toimplement both compression and channel
protection operations on a source. Toimplement JSCC, an encoding and decoding solution is as follows: The transmit end
punctures a system bit, and completes compression and channel protection on the system bit through puncturing. The
receive end completes, by using a probability distribution of Os or 1s of source bits, reconstruction of soft information
corresponding to the punctured system bit, to implement successful decoding. In this application, the system bit is an
original information bit output through encoding. In this application, the probability distribution of Os or 1s of the source bits
is a probability distribution of Os of the source bits and/or a probability distribution of 1s of the source bits. For different
source probability distributions, the transmit end needs to adjust a code rate of an original channel code, to match different
compression rates and channel protection effect. In an optional implementation, a channel code is directly used to
implement a function of JSCC (where a specific operation is to perform system bit puncturing and rate matching on the
channel code). Therefore, before a system bitis punctured and rate matching is performed to adjust a code rate, the code is
referred to as an original channel code. The channel code may be a low density parity check (low density parity check,
LDPC) code, a polar (polar) code, or the like.

[0088] In this encoding and decoding solution, the transmit end needs to send signaling to notify the receive end of a
current source probability distribution of each code block (code block, CB). This increases signaling overheads and is
incompatible with an existing protocol. If a function of separately indicating source probability distribution information of
each CBis directly added to the existing protocol, adjacent CBs may be encoded by using different code rates because the
CBs have different probability distributions. Consequently, lengths of the adjacent CBs before and after encoding cannot
be aligned, and it is difficult to implement encoding and decoding. It should be understood that the foregoing encoding and
decoding solution is merely an example of an encoding and decoding solution that can implement compression on a
source (that is, to-be-encoded bits). In a current encoding and decoding solution that can implement compression on a
source, a common problem is that encoding and decoding difficulty is great. For the problem that the encoding and
decoding difficulty is great in the encoding and decoding solution that can implement compression on a source, this
application provides a new encoding and decoding solution. According to the encoding and decoding solution provided in
this application, encoding and decoding difficulty can be reduced and signaling overheads can be reduced while
implementing compression on a source.

[0089] The following first describes a communication system to which the encoding and decoding solution provided in
this application is applicable.

[0090] The encoding and decoding solution provided in this application may be applicable to a long term evolution (long
term evolution, LTE) system, an LTE frequency division duplex (frequency division duplex, FDD) system, an LTE time
division duplex (time division duplex, TDD) system, a universal mobile telecommunication system (universal mobile
telecommunication system, UMTS), a worldwide interoperability for microwave access (worldwide interoperability for
microwave access, WiMAX) communication system, a 5th generation (5th generation, 5G) communication system, a
future 6th generation (6th generation, 6G) communication system, and the like. Certainly, the encoding and decoding
solution provided in this application may be further applicable to another possible communication system, for example,
may be applied to an internet of things (internet of things, 10T) network or a wireless local area network system supporting
802.11 series protocols, or may be applied to a wireless personal area network system based on ultra-wideband UWB, or
may be applied to a sensing (sensing) system, or may be applied to an internet of vehicles (vehicle to X, V2X) system, a
machine type communication (machine type communication, MTC) system, a machine-to-machine information exchange
(long term evolution-machine, LTE-M) system, a machine to machine (machine to machine, M2M) communication system,
avehicle to vehicle (vehicle to vehicle, V2V) communication system, a vehicle-to-vehicle information exchange (long term
evolution-vehicle, LTE-V) system, a satellite communication system, or the like. The foregoing communication systems
applicable to this application are merely examples for description, and the communication systems applicable to this
application are not limited thereto. This is uniformly described herein, and details are not described below again.
[0091] FIG. 2 is an example of a wireless communication system according to an embodiment of this application. As
shown in FIG. 2, the communication system includes: one or more terminal devices, where in FIG. 2, only two terminal
devices are used as an example; and one or more access network devices (for example, a base station) that can provide a
communication service for the terminal device, where in FIG. 2, only one access network device is used as an example. In
some embodiments, the wireless communication system may include cells, each cell includes one or more access
network devices, and the access network device provides a communication service for a plurality of terminal devices. The
wireless communication system may also perform point-to-point communication. For example, a plurality of terminal
devices communicate with each other. Optionally, a transmit end is one of the terminal device and the access network
device, and a receive end is the other one of the terminal device and the access network device. In other words, when the
transmit end is the terminal device, the receive end is the access network device. When the transmit end is the access
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network device, the receive end is the terminal device. Alternatively, both the transmit end and the receive end are terminal
devices or access network devices.

[0092] The terminal device is a device that has a wireless transceiver function. The terminal device may communicate
with one or more core network (core network, CN) devices (or referred to as core devices) through an access network
device (or referred to as an access device) in a radio access network (radio access network, RAN). The terminal device
may be deployed on land, where the deployment includes indoor or outdoor, and handheld or vehicle-mounted
deployment, may be deployed on water (for example, on a ship), or may be deployed in air (for example, on a plane,
a balloon, or a satellite). In embodiments of this application, the terminal device may also be referred to as user equipment
(userequipment, UE), and may be a mobile phone (mobile phone), a mobile station (mobile station, MS), a tablet computer
(pad), a computer with the wireless transceiver function, a virtual reality (virtual reality, VR) terminal device, an augmented
reality (augmented reality, AR) terminal device, a wireless terminal device in industrial control (industrial control), a
wireless terminal device in self driving (self driving), a wireless terminal device in telemedicine (remote medical), a wireless
terminal device in a smart grid (smart grid), a wireless terminal device in transportation safety (transportation safety), a
wireless terminal device in a smart city (smart city), a wireless terminal device in a smart home (smart home), a subscriber
unit (subscriber unit), a cellular phone (cellular phone), a wireless data card, a personal digital assistant (personal digital
assistant, PDA) computer, a tablet computer, a laptop computer (laptop computer), a machine type communication
(machine type communication, MTC) terminal device, an uncrewed aerial vehicle, or the like. The terminal device may
include various handheld devices, vehicle-mounted devices, wearable devices, or computing devices that have a wireless
communication function, or other processing devices connected to wireless modems. Optionally, the terminal device may
be a handheld device (handset) with the wireless communication function, a terminal device in an internet of things or an
internet of vehicles, a terminal device of any form in 5G and a communication system evolved after 5G, or the like. This is
not limited in this application.

[0093] The access network device may be any device that has the wireless transceiver function and that can
communicate with the terminal device, for example, a radio access network (radio access network, RAN) node that
connects the terminal device to a wireless network. Currently, some examples of the RAN node include a macro base
station, a micro base station (also referred to as a small cell), a relay station, an access point, a gNB, a transmission
reception point (transmission reception point, TRP), an evolved NodeB (evolved NodeB, eNB), a radio network controller
(radio network controller, RNC), a home base station (for example, a home evolved NodeB, or a home NodeB, HNB), a
baseband unit (baseband unit, BBU), a Wi-Fi access point (access point, AP), an integrated access and backhaul
(integrated access and backhaul, IAB) node, a satellite, an uncrewed aerial vehicle, and the like.

[0094] For ease of understanding of the encoding and decoding solution provided in this application, the following
describes an encoding procedure in the encoding and decoding solution provided in this application with reference to the
accompanying drawings.

[0095] FIG. 3 is a diagram of an encoding procedure according to an embodiment of this application. In the encoding
procedure shown in FIG. 3, a transmit end sequentially performs the following operations: performing a cyclic redundancy
check (cyclicredundancy check, CRC), preprocessing (preprocessing), performing encoding processing, and performing
a combination (combination) operation. The CRC may mean that the transmit end performs a cyclic redundancy check on
information bits (namely, input bits), to obtain CRC bits corresponding to the information bits. Alternatively, the CRCinFIG.
3 may mean that the transmit end performs a CRC on information bits, to obtain to-be-encoded bits. The to-be-encoded
bits include the information bits and CRC bits corresponding to the information bits. The to-be-encoded bits may include a
transport block (transport block, TB). A manner in which the transmit end performs the CRC on the information bits is not
limited in this application. The CRC in the encoding procedure shown in FIG. 3 may be replaced or added with another
check, forexample, a parity check (parity check, PC). Preprocessing may be grouping and reorganizing the to-be-encoded
bits to obtain F sub-transport blocks (sub-TBs) and control information. Any sub-transport block includes at least one
preprocess block (preprocess block, PB), probability distributions of all preprocess blocks included in the any sub-
transport block belong to a same probability distribution range, probability distributions of preprocess blocks included in at
least two of the F sub-transport blocks belong to different probability distribution ranges, and F is an integer greater than 1.
The control information is used to obtain the to-be-encoded bits through decoding based on the F sub-transport blocks.
The to-be-encoded bits may include the information bits, and may further include the CRC bits, parity check bits, and/or the
like that correspond to the information bits. Optionally, the control information includes a length of each sub-transport block
and a group number of each PB. The length of each sub-transport block may be a quantity of bits or a byte length of the sub-
transport block, or may be a quantity of PBs in each sub-transport block (where a length of padding 0 or 1 for a last PB is
calculated based on a TB length and a PB length). Content related to the group number of the PB is described below. An
objective of performing preprocessing by the transmit end is to obtain a plurality of sub-transport blocks and the control
information based on the to-be-encoded bits. Aninput of the preprocessing is the to-be-encoded bits, and an outputis the F
sub-transport blocks and the control information. The encoding processing in FIG. 3 may be separately encoding the F
sub-transport blocks obtained through preprocessing, and at least two of F encoded sub-transport blocks correspond to
different code rates. Optionally, when encoding different sub-transport blocks, the transmit end uses different coding
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matrices and/or MCSs. In other words, the transmit end may use different coding schemes for the different sub-transport
blocks. An input of the encoding processing is the F sub-transport blocks, and an output is the F encoded sub-transport
blocks. The combination operation in FIG. 3 may be combining (or concatenating, integrating, or the like) the F encoded
sub-transport blocks into one encoded TB. An input of the combination operation is the F encoded sub-transport blocks,
and an output is the encoded TB.

[0096] FIG. 4 is a diagram of a preprocessing procedure according to an embodiment of this application. As shown in
FIG. 4, the preprocessing procedure includes the following operations: segmenting a TB into PBs (segmenting to PBs),
calculating probability distributions (calculating distributions), and grouping and reorganizing into sub-transport blocks
(grouping & reorganizing into sub-TBs). An input of the preprocessing procedure is to-be-encoded bits, and an outputis a
plurality of sub-TBs.

[0097] The segmenting a TB into PBs may be dividing the to-be-encoded bits into a plurality of PBs whose lengths are
Ns. Ng may be hundreds to thousands of bits (bits), and is not directly related to a length of a CB. Ng may be negotiated in
advance by a transmit end and a receive end, or may be directly specified in a protocol. An example of segmenting the TB
into the PBs by the transmit end is as follows: dividing the to-be-encoded bits into B PBs based on a preconfigured or

predefined length (that is, Ng) of the PB, and B=[(A + L)/Nq] (where ] indicates a rounding up operation) is
satisfied. A last PB may need to be padded with 0 or 1. A quantity of padded bits is [BNs-(A+L)], A represents a quantity of
information bits, and L represents a quantity of CRC bits corresponding to the information bits. FIG. 5 is a diagram of
preprocessing according to an embodiment of this application. As shown in FIG. 5, a TB represents information bits, CRC
represents CRC bits corresponding to the information bits,andaPB 1,aPB2,aPB 3, ...,aPBB-1,and aPB B represent B
PBs obtained by a transmit end by segmenting the TB into PBs. The PB 1, ..., and the PB B-1 belong to a range 1, the PB
3,...,andaPBB-2belongtoarange 2,and the PB 2, ..., and the PB B belong to a range 2Q. A sub-transport block 1 (thatis,
the sub-TB 1) includes all PBs belonging to the range 1, a sub-transport block 2 (that is, the sub-TB 2) includes all PBs
belonging to the range 2, ..., and a sub-transport block 2Q (that is, the sub-TB 2Q) includes all PBs belonging to the range
2Q The sub-TB 1, the sub-TB 2, ..., and the sub-TB 2@ represent 2Q sub-transport blocks, and the range 1, therange 2, ...,
and the range 29 represent 2Q probability distribution ranges. With reference to FIG. 5, the transmit end may use to-be-
encoded bits, namely, the information bits and the CRC bits corresponding to the information bits, as a whole; and divide,
based on an order of the bits, the to-be-encoded bits into a plurality of PBs whose lengths are Ng. For example, a 15t PB
includes a 1st bit to an Ngth bit, a 24 PB includes an (Ng+1)t bit to a (2Ng)th bit, and the rest may be deduced by analogy.
[0098] The calculating probability distributions may be separately calculating a probability distribution of Os or 1s of each
PB, thatis, pg 4, ..., and pg g Or p 4, ..., and py . Py 4 represents a probability distribution of Os of a 15t PB (namely, a PB 1),
and p, g represents a probability distribution of Os of a Bth PB (namely, a PB B). With reference to FIG. 5, P4 4 represents a
probability distribution of 1s of the 15t PB (namely, the PB 1), P4 o represents a probability distribution of 1s of the 2nd PB
(namely, the PB 2), ..., and p, g represents a probability distribution of 1s of a Bth PB (namely, the PB B).

[0099] The grouping and reorganizing into sub-transport blocks may be: first determining, based on a ratio of Os or 1s of
each PB, a probability distribution range to which each PB belongs, where for example, with reference to FIG. 5, the PB 1
belongs to the range 1, and the PB 2 belongs to the range 29; and then reorganizing the B PBs based on probability
distribution ranges to which the B PBs belong, to obtain F sub-transport blocks, forexample, the sub-TB 1, the sub-TB 2, ...,
and the sub-TB 2Q shown in FIG. 5. The determining a probability distribution range to which each PB belongs may be
understood as determining a group of each PB. In other words, an operation of determining the probability distribution
range to which each PB belongs may be understood as an operation of grouping each PB. Optionally, the transmit end
preconfigures or predefines the following 2Q probability distribution ranges:

[0,P,], (P, Po], ..., (Pa_y Pya_y ] and (Pyo_y, 1]

[0100] Qisanintegergreaterthan 0. The transmitend may determine, based on the probability distribution of Os or 1s of
each PB, a specific probability distribution range that is in the 2Q probability distribution ranges and to which each PB
belongs. Optionally, after calculating a probability distribution (thatis, p4 4, ..., and p; g) of 1s of each PB, the transmit end
performs matching on a specific value of the probability distribution of 1s of each PB and the preset 2Q probability
distribution ranges, in other words, determines a specific probability distribution range that is in the 2Q probability
distribution ranges and to which the probability range of each PB belongs. For example, the PB 1 corresponds to (belongs
to)the range 1, the PB 2 corresponds to the range 29, the PB 3 corresponds to the range (range) 2, the PB B-2 corresponds
to the range 2, the PB B-1 corresponds to the range 1, and the PB B corresponds to the range 29. Q may be negotiated in
advance by the transmitend and the receive end (or may be modified by using a signaling indication). In other words, the 2Q
probability distribution ranges may be negotiated in advance by the transmit end and the receive end, or may be directly
specified in the protocol. In consideration of control of protocol overheads and implementation complexity, a value of Q
usually does not exceed six bits. The 2Q probability distribution ranges may be equal intervals (in other words, interval
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lengths of any two probability distribution ranges are equal), or may be unequal intervals. For example, the probability
distribution ranges may be obtained through division based on information entropies (where the information entropy=-
P*log,(1/P)+(1-P)*log,(1/(1-P))) corresponding to the probability distributions. Equal information entropy intervals are
mapped back to unequal probability distribution intervals. With reference to FIG. 5, the range 1 represents [0, P,], the range
2represents (P4, P,], ..., and the range 2@ represents (P,q_4, 1]. The PB 1, ..., and the PB B-1 belong to [0, P4]; the PB 3, ...,
and the PB B-2 belong to (P4, P,]; and the PB 2, ..., and the PB B belong to (P,q_4, 1]. After determining the probability
distribution range to which each PB belongs, the transmit end may generate (or produce) a group number of each PB. For
example, a group number (which may be referred to as a PB group number) corresponding to a bth PB is denoted as Iy
(1<b<B, and 1<1,<2Q). There are a maximum of 2Q PB group numbers. When there are 2Q PB group numbers, each PB
group number corresponds to one sub-transport block. When there are F PB group numbers, the F PB group numbers are
in one-to-one correspondence with the F sub-transport blocks. Fis less than or equal to 29. In the grouping example shown
in FIG. 5, generated PB group numbers are (1, 29, 2, ..., 2, 1, 2Q),

[0101] That the transmit end reorganizes the B PBs based on the probability distribution ranges to which the B PBs
belong may be as follows: The transmit end concatenates PBs belonging to a same probability distribution range based on
an order of the PBs in the to-be-encoded bits, to obtain one sub-TB. With reference to FIG. 5, the transmit end sequentially
concatenatesthe PB 1, ..., and the PB B-1 that belong to the range 1 to obtain the sub-TB 1; sequentially concatenates the
PB 3, ..., and the PB B-2 that belong to the range 2 to obtain the sub-TB 2; and sequentially concatenates the PB 2, ..., and
the PB B that belong to the range 29 to obtain the sub-TB 2Q. There are a total of 2Q probability distribution ranges, and
each probability distribution range corresponds to one sub-TB. Therefore, a maximum of 2Q sub-TBs may be obtained
through reorganization. F is less than or equal to 2Q. Optionally, after reorganizing the B PBs to obtain a plurality of sub-
transport blocks, the transmit end may determine a length of each sub-transport block. It should be understood that, the
group number of each PB and the length of each sub-transport block that are obtained by the transmit end may be
considered as control information.

[0102] FIG. 6 is a diagram of an encoding processing procedure according to an embodiment of this application. As
shown in FIG. 6, the encoding processing procedure includes the following operations: segmenting a sub-transport block
into CBs (segmenting to CBs), performing a CRC on each CB, performing JSCC, performing rate matching (rate
matching), and concatenating (concatenating) the CBs. It should be noted that the performing a CRC on each CB is
optional, but not mandatory. In the encoding processing procedure shown in FIG. 6, the CRC performed on each CB may
be replaced or added with another check. An input of the encoding processing procedure is the sub-TB, and an outputis an
encoded sub-TB. The segmenting a sub-transport block into CBs is segmenting each sub-transport block into a plurality of
CBs. The segmenting a sub-transport block into CBs, the performing a CRC on each CB, the performing rate matching,
and the concatenating the CBs shown in FIG. 6 may be all implemented by using a customary technical means in this field.
Therefore, details are not described herein. The JSCC may be any type of joint source-channel coding, forexample, JSCC
using a channel code such as an LDPC code or a polar code. The JSCC shown in FIG. 6 may alternatively be replaced with
SSCC. Inthis application, the JSCC is used as an example to describe the encoding and decoding solution provided in this
application.

[0103] FIG. 7isadiagram of a JSCC procedure according to an embodiment of this application. As shown in FIG. 7, the
JSCC procedure includes: encoding systematically (encoding systematically), and puncturing system bits (puncturing
system bits). A possible implementation of encoding systematically is as follows: performing an encoding operation by
using a system polar code or a system LDPC code. A possible implementation of puncturing the system bits is as follows:
puncturing all system bits, or puncturing some system bits in the front. In the JSCC procedure, channel protection on data
can be implemented through systematical encoding, and a compression function is implemented by a transmit end by
puncturing the system bits (other than CB CRC bits). For example, the transmit end punctures all system bits other than the
CB CRC bits. For probability distributions of different sub-transport blocks, the transmit end may select different coding
matrices or sequences.

[0104] FIG. 8isanexample of an encoding procedure according to an embodiment of this application. As shown in FIG.
8, the encoding procedure includes: performing a CRC, preprocessing, segmenting a sub-transport block into CBs,
performing a CRC on each CB, performing JSCC, performing rate matching, concatenating the CBs, and performing a
combination operation. For the operations in the procedure shown in FIG. 8, refer to the operations in FIG. 3 to FIG. 7.
[0105] The encoding and decoding solution provided in this application includes an encoding transmission method
performed by a transmit end and a decoding method performed by a receive end. The following separately describes, with
reference to the accompanying drawings, the encoding transmission method performed by the transmit end and the
decoding method performed by the receive end that are provided in embodiments of this application.

[0106] FIG. 9 is a flowchart of an encoding transmission method according to an embodiment of this application. As
shown in FIG. 9, the method includes the following steps.

[0107] 901: A transmit end obtains a to-be-encoded first transport block.

[0108] The first transport block may be a TB to be sent by the transmit end.

[0109] A possible implementation of step 901 is as follows: performing a CRC on information bits to obtain the first

12



10

15

20

25

30

35

40

45

50

55

EP 4 539 367 A1

transport block, where the first transport block includes the information bits and CRC bits corresponding to the information
bits. For example, the transmit end performs a CRC on one to-be-encoded TB (that is, information bits) to obtain L CRC
bits; and adds the L CRC bits to the end of the to-be-encoded TB to obtain the first transport block.
[0110] Another possible implementation of step 901 is as follows: The transmit end determines a first TB value, where
the first TB value indicates a quantity of bits or bytes included in one to-be-transmitted TB; and performs a CRC on bits that
are with a quantity of the first TB value and that are obtained from a to-be-sent bit stream, to obtain the first transport block.
The first TB value may be understood as a size of the to-be-transmitted TB. The transmit end may determine the first TB
value based on a transmission resource allocated for current transmission. Herein, the current transmission refers to
sending of the to-be-encoded first transport block. An implementation in which the transmit end determines the first TB
value is further described below. In this implementation, the size of the to-be-transmitted TB is first determined, and then
the to-be-encoded firsttransport blockis obtained based on the size of the to-be-transmitted TB, so thatresource utilization
can be improved.
[0111] 902: The transmit end obtains F sub-transport blocks based on the first transport block.
[0112] Any sub-transport block includes at least one preprocess block. Probability distributions of all preprocess blocks
included in the any sub-transport block belong to a same probability distribution range. In this application, the probability
distribution of the preprocess block is a probability distribution of Os or 1s of the preprocess block. Probability distributions
of preprocess blocks included in atleast two of the F sub-transport blocks belong to different probability distribution ranges.
F is an integer greater than 1. The first transport block may include the information bits (one TB) and the CRC bits
corresponding to the information bits. Optionally, the transmit end generates a length of each sub-transport block and a
group number of each PB, to subsequently generate corresponding control information.
[0113] Apossible implementation of step 902 is as follows: dividing the first transport block into a plurality of PBs whose
lengths are Ng, where a last PB may need to be padded with 0 or 1; calculating a probability distribution of Os or 1s of each
PB; determining, based on the probability distribution of Os or 1s of each PB, a probability distribution range to which each
PB belongs; and reorganizing the plurality of PBs based on probability distribution ranges to which the plurality of PBs
belong, to obtain the F sub-transport blocks. For step 902, refer to the preprocessing shown in FIG. 5 and FIG. 6. The
transmit end preprocesses the first transport block to obtain the F sub-transport blocks. An example in which the transmit
end determines, based on the probability distribution of Os or 1s of each PB, the probability distribution range to which each
PB belongs is as follows: performing matching on a specific value of a probability distribution of 1s of each PB and the
foregoing 29 probability distribution ranges, in other words, determining a specific probability distribution range that is in
the 2Q probability distribution ranges and to which a specific value of a probability distribution of each PB belongs (or in
which the specific value of the probability distribution of each PB is located). With reference to FIG. 5, a PB 1 corresponds to
(orbelongsto)arange 1,aPB 2 corresponds to arange 29, a PB 3 corresponds to arange (range) 2, a PB B-2 corresponds
to the range 2, a PB B-1 corresponds to the range 1, and a PB B corresponds to the range 29. An example of reorganizing
the plurality of PBs based on the probability distribution ranges to which the plurality of PBs belong, to obtain the F sub-
transportblocks is as follows: The transmit end concatenates PBs belonging to a same probability distribution range based
on an order of the PBs in to-be-encoded bits, to obtain one sub-TB. With reference to FIG. 5, the transmit end sequentially
concatenatesthe PB 1, ..., and the PB B-1 that belong to the range 1 to obtain a sub-TB 1; sequentially concatenates the PB
3, ...,and the PB B-2 that belong to the range 2 to obtain a sub-TB 2; and sequentially concatenates the PB 2, ..., and the PB
B that belong to the range 29 to obtain a sub-TB 2Q.
[0114] 903: Encode the F sub-transport blocks to obtain a second transport block.
[0115] Thesecond transportblockincludes F encoded sub-transport blocks. Atleast two of the F encoded sub-transport
blocks correspond to different code rates. The F encoded sub-transport blocks are obtained by encoding the F sub-
transport blocks. Optionally, the transmit end separately encodes the F sub-transport blocks to obtain the F encoded sub-
transport blocks, where at least two of the F sub-transport blocks correspond to different coding matrices. Optionally, CBs
in a same sub-transport block may match a same MCS for encoding. In other words, the transmit end may perform
encoding processing on the CBs in the same sub-transport block by using the same MCS. For step 903, refer to the
encoding processing shown in FIG. 3 and FIG. 6. For example, the transmit end determines, based on a probability
distribution and a channel status of each sub-transport block, an MCS corresponding to each sub-transport block. For
example, a mapping relationship between a probability distribution and a channel status of a sub-transport block and an
MCS may be implemented by using a two-dimensional MCS mapping table that is constructed in advance, to obtain that
code rates corresponding to a sub-TB 1 to a sub-TB F are respectively R, to Rg, and quantities of bits corresponding to
modulation orders are M, to Mg . In other words, the transmit end determines, based on the constructed two-dimensional
MCS mapping table, a code rate and a modulation order, thatis, the MCS, that correspond to the probability distribution and
the channel status of each sub-transport block. Assuming that lengths of the sub-TBs are A; to A, symbol lengths
Ay Afp
RpMp

obtained after encoding and modulation are respectively R1Mi to . It should be noted that, symbol length
obtained after encoding and modulation+symbol length occupied by UCI/DCl<transmission resource, for example,
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length occupied by the UCI/DCl<transmission resource, where RiM; represents a symbol
length of a sub-TB i that is obtained after encoding and modulation of the sub-TB i. In other words, a sum of the symbol
length obtained after encoding and modulation and the symbol length occupied by the UCI/DCI is less than the
transmission resource.
[0116] A possible implementation of step 903 is as follows: The transmit end separately encodes the F sub-transport
blocks to obtain the F encoded sub-transport blocks; and concatenates the encoded sub-transport blocks based on an
order of probability distribution ranges to which the encoded sub-transport blocks belong, to obtain the second transport
block. In this implementation, the encoded sub-transport blocks in the second transport block can be arranged based on
the probability distribution ranges corresponding to the encoded sub-transport blocks.
[0117] Apossible implementation of step 903 is as follows: generating an indication field; encoding the indication field to
obtain a first field; separately encoding, by the transmit end, the F sub-transport blocks to obtain the F encoded sub-
transport blocks; concatenating the encoded sub-transport blocks based on an order of probability distribution ranges to
which the encoded sub-transport blocks belong, to obtain a third transport block; and concatenating the first field before the
third transport block, to obtain the second transport block. The first field indicates a correspondence between the F sub-
transport blocks and a bit stream in the first transport block, and/or indicates a probability distribution range to which a
preprocess block included in each of the F sub-transport blocks belongs. Amanner in which the transmit end generates the
indication field and a format of the indication field are described in detail below. The transmit end may encode different sub-
transport blocks in a same manner, and the transmit end may separately perform channel encoding on the indication field.
In this implementation, the second transport block includes the first field and the F encoded sub-transport blocks, so that
signaling overheads can be reduced.
[0118] An example in which the transmit end encodes the sub-transport block 1 (that is, the sub-TB 1) is as follows:
segmenting the sub-TB 1 into a plurality of CBs; performing a CRC on each CB, in other words, performinga CRC on each
CB; then performing JSCC and rate matching operations on CBs obtained after CRC operations; and finally concatenating
CBs obtained after the rate matching operations, to obtain an encoded sub-TB 1. Before segmenting the sub-TB 1 into the
plurality of CBs, the transmit end needs to first calculate a CB size. The transmit end may calculate the CB size in the
following manner: determining a maximum CB size K, based on a probability distribution of the sub-TB 1; calculating a
quantity C of CBs to be obtained through segmentation from the sub-TB 1, where C= [SUb'TB length/ KCb] ; and
calculating the CB size K based on the quantity C of CBs to be obtained through segmentation from the sub-TB 1. Kand C
need to satisfy: KX C>length of the sub-TB 1. When KX C is not equal to the length of the sub-TB 1, a 0-padding operation
needs to be performed (where a 0 may be padded at the end, or a 0 may be padded at the beginning). Itis denoted that K'=
[sub-TB length/C]. In this case, a quantity of valid information bits in each CB is K’ or K’-1, and a corresponding quantity of
padded Os is K-K’ or K-K’+1. For example, quantities of valid information bits of first (K’*C-sub-TB length) CBs each are K',
and a quantity of valid information bits of a subsequent CB is K’-1. A possible manner of determining the maximum CB size
K. based on the probability distribution of the sub-TB 1 is as follows: When LDPC JSCC is used, determining an LDPC
matrix structure based on the probability distribution of the sub-TB 1, to obtain a maximum CB size K, corresponding to
the LDPC matrix. Another possible manner of determining the maximum CB size K, based on the probability distribution
of the sub-TB 1 is as follows: When polar JSCC is used, determining a code rate based on a channel status and the
probability distribution of the sub-TB 1; and determining a mother code length based on the length and the code rate of the
sub-TB 1, and then obtaining a corresponding maximum CB size K_,. Optionally, the transmit end determines an
information entropy value H based on the probability distribution of the sub-TB 1, determines a channel code rate
Rcc (Which may be determined based on a preset MCS mapping table) based on the channel status (for example, a signal-
to-noise ratio), and determines a JSCC code rate R based on H and R, where R=H*R. Optionally, the transmit end
may design a JSCC MCS mapping table in advance. In the mapping table, a group of a JSCC code rate and a modulation
order is jointly determined based on a probability distribution (p4) and a channel status (for example, a signal-to-noise
ratio). A possible manner of calculating the CB size K based on the quantity C of CBs to be obtained through segmentation
from the sub-TB 1 is as follows: for a protograph LDPC or a code with a specific structure, jointly determining the CB size K
based on[sub-TB length/C], a base graph size, alifting coefficient (lifting size), and the like; and for a code without a specific

structure constraint, determining K= [SUb'TB length/C/KO] X KO , where K represents a quantity of bits in a
minimum unit of each CB. For example, when the minimum unitis a byte, K,=8. For example, the base graph size is N, and
the lifting coefficient is Z. In this case, a value of K needs to be aligned with the base graph size N,, where

K=[sub-TB length/C/Ny| X Ny

[0119] Another possible implementation of step 903 is as follows: generating an indication field; concatenating the
indication field before the F sub-transport blocks, where the F sub-transport blocks are arranged based on probability
distribution ranges to which the F sub-transport blocks belong, that is, the sub-TB 1 to the sub-TB F; and separately
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performing channel encoding on the indication field by considering the indication field as a sub-TB 0, and separately
encoding the F sub-transport blocks, to obtain the second transport block. An encoded indication field is a first field in the
second transport block. A total length of bits obtained after the indication field and the F sub-transport blocks (that is, the
sub-TB 0 to the sub-TB F) are encoded does not exceed a resource allocated for transmission, for example, a length of a
physical uplink shared channel (physical uplink shared channel, PUSCH) resource minus a length of a resource used for
uplink control information (uplink control information, UCI) multiplexing transmission, or a length of a physical downlink
shared channel (physical downlink shared channel, PDSCH) resource minus a length of a resource used for downlink
control information (downlink control information, DCI) multiplexing transmission. In this implementation, the second
transport block includes the first field and the F encoded sub-transport blocks, so that signaling overheads can be reduced.
[0120] FIG. 10is adiagram of obtaining a second transport block through encoding according to an embodiment of this
application. As shownin FIG. 10, 1001 represents anindication field; asub-TB 1,asub-TB 2, ...,and asub-TB F, thatis, the
sub-TB 1 to the sub-TB F, represent F sub-transport blocks; the indication field is concatenated before the sub-TB 1 as a
sub-TB 0; 1002 represents the second transport block; 1003 represents a first field (that is, an encoded indication field);
and 1004 represents an encoded sub-TB 1, an encoded sub-TB 2, ..., and an encoded sub-TB F, that is, F encoded sub-
transport blocks. The indication field is used as the sub-TB 0, and channel encoding may be separately performed on the
indication field.

[0121] The following describes, by using examples, several formats of the indication field and manners in which the
transmit end generates the indication field.

[0122] Optionally, the indication field includes B second fields, the first transport block includes B preprocess blocks, and
the B second fields indicate probability distribution ranges to which probability distributions of the B preprocess blocks
belong. For example, the B preprocess blocks included in the first transport block are sequentiallyaPB 1,aPB 2, ...,and a
PB B. A 1st second field in the B second fields indicates a probability distribution range to which the PB 1 belongs, a 2nd
second field indicates a probability distribution range to which the PB 1 belongs, and by analogy, a Bt second field
indicates a probability distribution range to which the PB B belongs. Each second field may occupy Q bits. After
determining the probability distribution range to which each PB belongs, the transmit end may record a group number
(which may be subsequently referred to as a PB group number) of each PB. Each probability distribution range
corresponds to one group number. For example, group numbers are 1 to 2Q. A group number of a PB may be considered
as a number of a probability distribution range to which the PB belongs. For example, a group number corresponding to a
bth PB is denoted as |, (1<b<B and 1<l,< 29). In a grouping example shown in FIG. 5, recorded PB group numbers are (1,
2Q,2,...,2,1,2Q9). The PB group numbers recorded by the transmit end may represent a correspondence between each
PB in the first transport block and each PB in each sub-transport block. The transmit end may generate the indication field
based on the recorded group number of each PB. For example, the first transport block is divided into the B PBs, and the
indication field includes |4, I,, ..., and Ig, that is, the B second fields. |, represents a group number of a 15t PB in the first
transport block, |, represents a group number ofa 2nd PB in the first transport block, and Ig represents a group number of a
Bt PB in the first transport block. Each of [1,15, ...,and Igis represented by using Q bits. In this example, the indication field
includes B*Q bits. It may be understood that after obtaining the PB group numbers recorded by the transmit end, areceive
end may obtain the second transport block based on the PB group numbers and the F sub-transport blocks. In this
implementation, the indication field occupies a fixed length, and may be used as a sub-TB 0 for transmission with another
sub-TB, so that control resource overheads can be reduced.

[0123] Optionally, the indication field includes F third fields, a first sub-transport block in the F sub-transport blocks
includes H preprocess blocks, the F third fields are in one-to-one correspondence with the F sub-transport blocks, a third
field thatis in the F third fields and that corresponds to the first sub-transport block indicates a quantity of preprocess blocks
in the first sub-transport block and a sequence number (which may be referred to as a number) of each preprocess block of
the first sub-transport block in the first transport block, the first sub-transport block is any sub-transport block in the F sub-
transport blocks, and H is an integer greater than 0 and less than B. In this application, the sequence number and the
number have a same meaning, and may be replaced with each other. After determining the probability distribution range to
which each PB belongs, the transmit end may record all PB sequence numbers corresponding to each sub-transport block
(that is, each sub-TB). The PB sequence number is a sequence number of a PB obtained through grouping from the first
transportblock. In the foregoing example, the first transport block is divided into the PB 1 to the PB B. Therefore, sequence
numbers of the B PBs are separately 1to B. APB sequence number ofthe 18tPB s 1, a PB sequence number of the 2nd PB
is 2, and a PB sequence number of the Bt PB is B. Eight sub-TBs are used as an example, and a record formatis shown as
follows:

[llllr Il,lr I1,2' vy Il,llllr |12 |r IZ,lr I2,2' ey I2,|12|r vy |18|r IS,lr I8,2' vy 18,|18|]'

[0124] Quantities (|l4], Iy, ..., and |Ig|) of PBs of the sub-TBs and corresponding PB sequence numbers (14 4, 11 5, ..., I1,|
b 12,40 12,20 s I jigps -3 @nd Ig 4, g 5, ..., Ig 1)) @re recorded. The transmit end may record only a PB sequence number
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corresponding to each sub-TB. |, 4 represents a PB sequence number of a 1st PB in a sub-TB 1, 1 o represents a PB
sequence number of a 2nd PB in the sub-TB 1, and l1 114 represents a PB sequence number of an |14]th PB in the sub-TB 1.
Because a length of the indication field is positively correlated with a quantity of sub-transport blocks, resource overheads
can be reduced.

[0125] Optionally, the indication field includes B fourth fields (that is, bitmaps below), the first transport block includes B
preprocess blocks, the B fourth fields are in one-to-one correspondence with the B preprocess blocks, and the B fourth
fields indicate sub-transport blocks corresponding to the B preprocess blocks. In this application, that the first transport
block includes B preprocess blocks may be understood as that the first transport block may be divided into the B
preprocess blocks, and a sub-transport block corresponding to one preprocess block is a sub-transport block including the
preprocess block. The transmit end may map a correspondence between the B PBs and sub-TBs by using B bitmaps
(bitmaps). For example, when there are eight sub-TBs, each PB is represented by using eight bits. If a 15t PB corresponds
toa 2nd sub-TB, a bitmap of the 15t PB is represented as 01000000. Finally, bitmaps of all the PBs are concatenated head-
to-tail to obtain an overall mapping relationship, that is, the indication field. In this example, a bitmap of each PB is a fourth
field. In this implementation, the indication field occupies a fixed length, and may be used as a sub-TB 0 for transmission
with another sub-TB, so that control resource overheads are reduced.

[0126] 904: Perform transmission based on the second transport block.

[0127] Performing transmission based on the second transport block may be sending information based on the second
transport block. It may be understood that, if the second transport block includes the first field, the information sent by the
transmit end during transmission based on the second transport block carries the first field. That the transmit end performs
transmission based on the second transport block may be considered as that the transmit end sends first information
carrying the first field. If the second transport block does notinclude the firstfield, the transmit end may further send the first
information carrying the first field. The first information may be the following first control information, or may not be the
following first control information. In other words, the first field may be carried in the following first control information, or
may be carried in other control information.

[0128] A possible implementation of step 904 is as follows: generating a first signal based on the second transport block,
and sending the first signal. The transmit end may perform signal processing based on the second transport block, to
generate the first signal that carries (or bears) the second transport block. Transmitting a signal generated based on a
transport block is a customary technical means in this field. Therefore, details are not described herein. The first signal is
used by the receive end to obtain the second transport block through decoding. In other words, the first signal is used by the
receive end to obtain the first transport block or the information bits (or data bits or the to-be-encoded bits) in the first
transport block through decoding. Sending the first signal may be broadcasting the first signal, or may be sending the first
signal to the receive end. Correspondingly, after receiving a second signal, the receive end may perform signal processing
based on the second signal to obtain the second transport block, and then perform decoding based on the second
transport block to obtain the first transport block or the information bits in the first transport block. The second signal is a
signal received by the receive end after the first signal sent by the transmit end is transmitted on a channel. A manner in
which the receive end performs decoding based on the second transport block is described below with reference to the
accompanying drawings. Details are not described herein.

[0129] Inthis embodiment of this application, the probability distributions of all the preprocess blocks included in the any
sub-transport block belong to the same probability distribution range. In this way, preprocess blocks in a same sub-
transport block may match a same MCS for encoding and decoding operations. This facilitates code block alignment and
hardware implementation at the transmit end and the receive end.

[0130] FIG. 11isaflowchartofanother encoding transmission method according to an embodiment of this application. A
method procedure in FIG. 11 is a possible implementation of the method described in FIG. 9. In this implementation, a
transmit end may adjust a quantity of groups and a PB size, to reduce signaling overheads for transmitting probability
distributions. As shown in FIG. 11, the method includes the following steps.

[0131] 1101: The transmit end obtains a to-be-encoded first transport block.

[0132] 1102: The transmit end determines a size of preprocess blocks into which the first transport block is divided.
[0133] Optionally, a plurality of sizes of the preprocess block are preconfigured at the transmit end, and the transmit end
selects any one of the plurality of sizes of the preprocess block. The transmit end may select the size of the preprocess
block based on allocated transmission resources. When a small quantity of transmission resources are allocated, a small
size of the preprocess block is selected. In this way, signaling overheads can be reduced. For example, the sizes of the
preprocess block that are preconfigured at the transmit end include N4, N, ..., and Ng, and any two of N4, N,, ..., and Ng
correspond to different quantities of bits. Optionally, the transmit end may determine, based on an actual requirement, the
size of the preprocess blocks into which the first transport block is divided. In a possible implementation, the transmit end
does not need to preconfigure the size of the preprocess block or does not need to use a preconfigured size of the
preprocess block.

[0134] Optionally, the transmit end first determines the quantity of groups, thatis, a quantity of the PBs into which the first
transport block is divided, and then determines, based on the quantity of groups, the size of the preprocess blocks into
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which thefirsttransport block is divided. For example, the transmit end determines to divide the first transport block into 100

il
PBs, and determines that the size of the preprocess blocks into which the first transport block is divided is L1001 100
A+L

represents performing rounding down on 100 | The quantity of groups may be preconfigured.

[0135] 1103: The transmit end obtains F sub-transport blocks based on the first transport block and the determined size
of the preprocess blocks.

[0136] For step 1103, refer to step 902. For example, the transmit end divides the first transport block into preprocess
blocks whose sizes are Ng, in other words, the transmit end divides the first transport block into a plurality of PBs whose
lengths are Ns, where a last PB may need to be padded with 0 or 1; calculates a probability distribution of Os or 1s of each
PB; determines, based on the probability distribution of Os or 1s of each PB, a probability distribution range to which each
PB belongs; and reorganizes the plurality of PBs based on probability distribution ranges to which the plurality of PBs
belong, to obtain the F sub-transport blocks.

[0137] 1104: Encode the F sub-transport blocks to obtain a second transport block.

[0138] For step 1104, refer to step 903.

[0139] 1105: Perform transmission based on the second transport block.

[0140] For step 1105, refer to step 904.

[0141] 1106: The transmit end sends first control information to a receive end.

[0142] The first control information indicates a length of each of F encoded sub-transport blocks. Alternatively, the first
control information indicates a length of each encoded sub-transport block in the F sub-transport blocks. The transmit end
may send the first control information by using UCI or DCI. In other words, the first control information is carried in the UCl or
the DCI. A multiplexing operation may be performed on the DCI or the UCI that carries the first control information and
corresponding data information. In other words, transmission of the DCI or the UCI that carries the first control information
and transmission of the corresponding data information are completed on a shared channel (for example, a UL/DL-SCH).
Multiplexing herein refers to data and extended multiplexing (data and control multiplexing) defined in a physical layer
(PHY) protocol of 3GPP, and means that some control information and data of a current TB are concatenated head-to-tail,
encoded, modulated, and sent out (where in this way, it is equivalent to that a same group of shared channel resources are
multiplexed, and the group of shared channel resources may be uplink or downlink shared channel resources (UL-SCH or
DL-SCH)). Both a first field and the first control information belong to control information. The first control information is
separately sent, and the first field and data information (that is, the encoded sub-transport blocks) are sent together.
Different levels of protection are performed on different control information, so that the allocated transmission resources
can be fully utilized.

[0143] In a possible implementation, the transmit end sends the first control information to the receive end in a fixed-
length manner. To be specific, 2Q lengths carried in the first control information each are represented by using a fixed
quantity of bits, and the 29Q lengths correspond to 2Q probability distribution ranges. For example, the first control
information includes 2Q fields, each field includes D bits, each field corresponds to one probability distribution range, each
field represents a length of one sub-transport block, and D is an integer greater than 0. It should be noted that when alength
represented by any field included in the first control information is 0, a sub-transport block corresponding to the any field is
not present, in other words, no preprocess block belongs to a probability distribution range corresponding to the any field.
FIG. 12 is an example of the first control information according to an embodiment of this application. As shown in FIG. 12,
len1,len2, ..., and len 2Qrepresent the 2Q fields included in the first control information, len 1 represents a length of a sub-
transport block corresponding to a 1st probability distribution range in the 2Q probability distribution ranges, len 2
represents a length of a sub-transport block corresponding to a 2nd probability distribution range in the 2Q probability
distribution ranges, len 2Q represents a length of a sub-transport block corresponding to a (2Q)t" probability distribution
range in the 2Q probability distribution ranges, and len 1, len 2, ..., and len 2Q include a same quantity of bits. Probability
distributions of all preprocess blocks included in a sub-transport block corresponding to a specific probability distribution
range belong to the probability distribution range. When F is equal to 2Q, none oflen 1, len 2, ..., and len 2Qis 0, in other
words, a sub-transport block corresponding to each field is present. When F is less than 29, atleast one oflen 1, len 2, ...,
and len 2Q is 0, in other words, a sub-transport block corresponding to at least one field is not present. In this
implementation, the transmit end sends the first control information to the receive end in the fixed-length manner.
Because a fixed byte is occupied, this implementation is easier to implement.

[0144] Inapossible implementation, the transmit end sends the first control information to the receive end in a variable-
length manner. The first control information may carry a fifth field and F sixth fields, the fifth field indicates whether a sub-
transport block is present or is not present (in other words, whether alength is greater than O or is 0), the F sixth fields are in
one-to-one correspondence with the F sub-transport blocks whose lengths are greater than 0, and each sixth field
indicates a length of one sub-transport block corresponding to the sixth field. Quantities of bits included in the F sixth fields
may be the same. For example, the fifth field is a binary sequence (or referred to as a binary indicator vector) including 2@
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bits. The 2Qbits included in the binary sequence are in one-to-one correspondence with 2Q probability distribution ranges.
If a specific bit in the binary sequence is 0, it indicates that a sub-transport block corresponding to a probability distribution
range corresponding to the bit is not present. If a specific bit in the binary sequence is 1, it indicates that a sub-transport
block corresponding to a probability distribution range corresponding to the bitis present. Each sixth field indicates a length
of one sub-transport block corresponding to the sixth field, and the sub-transport block corresponding to each sixth field is
present. The transmit end determines probability distribution ranges to which B preprocess blocks belong. When no
preprocess block belongs to a specific probability distribution range, a sub-transport block corresponding to the probability
distribution range is not present. It should be understood that F may be less than 29, and F is a variable, that is, is not fixed.
In other words, when the transmit end sends different data, quantities of obtained sub-transport blocks may be different. It
should be understood that, from a perspective of a plurality of times of transmission, the first control information is sentin
the variable-length manner. Therefore, F is not fixed. FIG. 13 is another example of the first control information according to
an embodiment of this application. As shown in FIG. 13, 1301 represents the fifth field, 1302 represents the F sixth fields,
len 1 represents a length of a sub-transport block corresponding to a 18t probability distribution range in the 2Q probability
distribution ranges, len 4 represents a length of a sub-transport block corresponding to a 4th probability distribution range in
the 2Q probability distribution ranges, and len 2Q represents a length of a sub-transport block corresponding to a (2Q)th
probability distribution range in the 2Q probability distribution ranges, and 110110... 1 is an example of the fifth field. In the
example shown in FIG. 13, sub-transport blocks corresponding to a 2"d probability distribution range, a 3" probability
distribution range, a 5t probability distribution range, a 6th probability distribution range, and the like in the 29 probability
distribution ranges are not present (in other words, lengths are 0). In this implementation, the transmit end sends the first
control information in the variable-length manner. When a difference between F and 2Q is large, signaling overheads can
be reduced.

[0145] In a possible implementation, the first control information may further include the first field. Alternatively, the
transmit end sends, to the receive end, second control information that carries the first field.

[0146] The transmit end may further perform the following operations: receiving first retransmission information, where
thefirstretransmission information indicates to retransmit a first code block group in a first sub-transport block, the first sub-
transport block is included in the F encoded sub-transport blocks, and any sub-transport block includes a plurality of code
block groups; and performing retransmission based on the first retransmission information. Because performing
retransmission by the transmit end based on retransmission information is a customary technical means in this field,
details are not described herein. The first retransmission information may be understood as an indication of a code block
group (code block group, CBG) during retransmission. Optionally, the first retransmission information includes a sub-
transport block number and a CBG number, the sub-transport block number is a number of the first sub-transport block,
and the CBG number is a number of the first code block group. The first retransmission information may further indicate, by
using otherinformation carried in the first retransmission information, to retransmit the first code block group in the first sub-
transport block. This is not limited in this application.

[0147] In this application, the indication of the CBG during retransmission may be implemented in the following two
manners. There are two CBG indication manners. A manner 1 is to indicate an inter-sub-TB CBG, and a manner 2 is to
indicate an intra-sub-TB CBG. FIG. 14 is a diagram of CBG indication manners according to an embodiment of this
application. As shownin FIG. 14, asub-TB 0 (namely, the firstfield) includes C, CBs, asub-TB 1includes C; CBs, asub-TB
2 includes C, CBs, ..., and a sub-TB F includes Cg CBs; and the second transport block includes C CBs in total. In the
manner 1 shownin FIG. 14, anumber m of any CBG satisfies 0<m<M-1, and M represents a quantity of CBGs. Numbers of
CBs are consecutive, and numbers of CBGs are also consecutive. Forexample, a number of a 1t CB is 0, and a number of
alastCBis C-1.Inthe manner 2 shownin FIG. 14, a sub-TB number s and a CBG number m satisfy 0<s<F and 0<m<M,-1,
F represents a quantity of sub-TBs, and Mg represents a quantity of CBGs of each sub-TB. Numbers of CBs belongingto a
same sub-TB are consecutive, and numbers of CBs in different sub-TBs are independent. For example, a number of a 1st
CBineach sub-TBis 0. Numbers of CBGs belonging to a same sub-TB are consecutive, and numbers of CBGs in different
sub-TBs are independent. For example, a number of a 15t CBG in each sub-TB is 0.

[0148] Inter-sub-TB CBG: From the sub-TB 0 to the sub-TB F, CBs are uniformly numbered from 0 to C in sequence.
C=Cy+...+Cg_1+Cp, Cyindicates that the sub-TB 0 includes C, CBs, Cr_, indicates that a sub-TB F-1 includes Cr_, CBs,
and Cg indicates that the sub-TB F includes Cr CBs.

[0149] Ifamaximum quantity of CBGs configured foreach TBis N, the quantity of CBGs is M=min(N, C). Itis denoted that

kgl o Kl

M;=mod(C, M), Ml ‘and (where “ indicates a rounding down operation), to subsequently indicate a
CBGrange. IfM>0, a CBG whose number m satisfies 0<sm<M-1 includes an (m*K,+k)th CB, where 0<k<K,-1,and aCBG
whose number m satisfies My<m<M-1 includes an (M*K;+(m-M)*K,+k)th CB, where 0<k<K,-1. For example, F=2, so
that there are three sub-TBs 0 to 2 in total; each sub-TB includes two CBs, so that there are C=6 CBs in total; and the
maximum quantity of CBGs is N=3, so that the quantity of CBGs is M=3. Further, M;=0 and K;=K,=2 are obtained.
Therefore, a CBG whose number is m includes an (m*K,+k)th CB. If a CBG 0 is indicated, a flag 0 needs to be sent, to
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indicateaCB0,aCB1,andaCB 2. IfaCBG 1isindicated, aflag 1 needs to be sent, toindicateaCB 3,aCB4,andaCB 5.
In this scenario, only one bit is required to complete CBG indication (where 0 indicates the CBG 0, and 1 indicates the CBG
1). The first retransmission information may include a first flag, and the first flag indicates the first code block group in the
first sub-transport block.

[0150] Intra-sub-TB CBG: Each CBG is represented by a sub-TB number s and a CBG number m, where 0<s<F. If a
maximum quantity of CBGs configured for each sub-TB is N, the quantity of CBGs of each sub-TB is Mg=min(N, C).

Cs CS
s.1=

[0151] Itis denoted that Mg ;=mod(Cg, M), Ml and Ks2 M. . If Mg >0, a CBG whose number m satisfies
0<ms<Mq 4-1includes an (m*K 41+k)th CB, where 0<k<K -1, and a CBG whose number m satisfies Mg 1<m<Mg-1includes
an (Mg, 1*KS 1H(M-Mg 4)*K, 2+k)th CB, where O<k<Kg 2-1 For example, F=2, so that there are three sub TBs O to 2intotal,

each sub-TB includes six CBs; and the maximum quantity of CBGs is N=3, so that the quantity of CBGs of each sub-TB is
M¢=3. Further, Mg ;=0 and K 1=K ,=2 are obtained. Therefore,a CBG whose number is mincludes an (m*K,+k)!" CB. Ifa
CBG0ofthe sub-TB 1isindicated, s=1and aflag 0 need to be sent, in otherwords,aCB 0,aCB 1,and a CB 2 of the sub-TB
1 areindicated. Ifa CBG 1 ofasub-TB 2is indicated, s=2 and a flag 1 need to be sent, in otherwords,aCB 3,aCB4,and a
CB 5 of the sub-TB 2 are indicated. In this scenario, three bits are required to complete CBG indication (where the first two
bits indicate sub-TB numbers 0 to 2; and the last bit indicates a CBG 0 when the bit is 0, and the last bit indicates a CBG 1
when the bit is 1).

[0152] Inthis embodiment of this application, the transmit end determines the size of the preprocess blocks into which
the first transport block is divided, in other words, adjusts the quantity of groups and the PB size, to reduce the signaling
overheads for transmitting the probability distributions.

[0153] Because the foregoing does not describe in detail an implementation of determining the first TB value (to be
specific, a quantity of bits or bytes included in the to-be-transmitted TB), the following describes how to determine the first
TB value with reference to the accompanying drawings.

[0154] FIG. 15is aflowchart of a method for determining a first TB value according to an embodiment of this application.
As shown in FIG. 15, the method includes the following steps.

[0155] 1501: A transmit end obtains a TB initial value.

[0156] A possible implementation of step 1501 is as follows: In a case of initial sending, a preset value is used as the TB
initial value, where the preset value meets that a sum of a TB length and a TB CRC length is an integer multiple of a PB
length. In a case of non-initial sending, a TB size of a previous round of transmission is used as the initial value. The TB
initial value may be understood as an initial length of a TB.

[0157] 1502: The transmitend divides to-be-sentdata into blocks based on the TB initial value to obtain a plurality of PBs,
and calculates probability distributions of the PBs.

[0158] The transmit end obtains the to-be-sent data from a to-be-sent bit stream based on the TB initial value. For
example, the TB initial value is P bytes. The transmit end obtains P bytes from the to-be-sent bit stream, to obtain the to-be-
sent data. P is an integer greater than 1.

[0159] Forexample, the TB initial value is A, the TB CRC length is L, and the PB length is Ns. The transmit end divides

A+L bits into B PBs whose lengths are Ng, and B= [(A + L)/NS] (where H indicates a rounding up operation) is
satisfied. A last PB may need to be padded with 0 or 1, and a quantity of padded Os or 1s is [BNs-(A+L)].

[0160] 1503: The transmit end determines, based on the probability distributions of the PBs, symbol lengths of the PBs
that are obtained after encoding and modulation of the PBs, and calculates a total symbol length of the symbol lengths of
the PBs that are obtained after encoding and modulation of the PBs.

[0161] The transmitend may determine, based on the foregoing two-dimensional MCS mapping table, a code rate and a
quantity of bits corresponding to a modulation order that correspond to each PB. Assuming that a bit length of a PB i that is
obtained before encoding and modulation of the PB i is A;, a symbol length of the PB i that is obtained after encoding and
A
modulation of the PB i is RiMi | R; and M, respectively represent a code rate and a quantity of bits corresponding to a
modulation order that correspond to the PB i.

[0162] 1504: When the total symbol length is less than an allocated transmission resource, obtain one or more newly
added PBs.

[0163] Thatthe total symbollengthisless than an allocated transmission resource may be that a difference between the
allocated transmission resource and a transmission resource occupied for sending the to-be-sent data is greater than a
first threshold. The first threshold may be configured based on an actual requirement. This is not limited in this application.
Forexample, the first threshold is 10%, 15%, or 20% of the allocated transmission resource. The one or more newly added
PBs are notincluded in the to-be-sent data, and are included in the to-be-sent bit stream. A technical objective of step 1504
is to attempt to increase a size of the to-be-sent data. Alternatively, a technical objective of step 1504 is to attempt to add
one or more PBs based on the to-be-sent data.
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[0164] 1505: The transmit end determines, based on probability distributions of the one or more newly added PBs,
symbol lengths of the one or more PBs that are obtained after encoding and modulation of the one or more PBs, and
superimposes the symbol lengths of the one or more PBs that are obtained after encoding and modulation of the one or
more PBs to the total symbol length.

[0165] Forexample, the total symbol length calculated in step 1503 is S1, and a sum of the symbol lengths of the one or
more PBs that are obtained after encoding and modulation of the one or more PBs is S2. After the symbol lengths of the one
or more PBs that are obtained after encoding and modulation of the one or more PBs are superimposed to the total symbol
length, the total symbol length changes to S1+S2.

[0166] 1506: The transmit end repeatedly performs step 1504 and step 1505 until a maximum TB size that meets a
transmission resource constraint is obtained.

[0167] When atransmission resource that needs to be occupied by a total symbol length obtained after superimposition
is less than the allocated transmission resource, and an absolute value of a difference between the transmission resource
that needs to be occupied by the total symbol length obtained after superimposition and the allocated transmission
resource is less than the first threshold, the transmit end determines the maximum TB size that meets the transmission
resource constraint.

[0168] For downlink transmission, the transmit end learns of a probability distribution and the transmission resource of
the to-be-sent data, and therefore may obtain, by performing the method procedure in FIG. 15, the maximum TB size that
meets the transmission resource constraint. For uplink transmission, the transmit end may learn, from a receive end (for
example, a base station), a size of the allocated transmission resource, and obtain, by performing the method procedure in
FIG. 15, the maximum TB size that meets the transmission resource constraint. When the transmit end performs uplink
transmission, the transmit end may report the calculated maximum TB size to the receive end, or may report all sub-TB
sizes, so that the receive end (for example, the base station) calculates a TB size through summation.

[0169] In this embodiment of this application, when an MCS mapping table (a relationship between a probability
distribution & a channel status and an MCS) and the allocated transmission resource are given, the transmit end may
obtain the maximum TB size that meets the transmission resource constraint, so that resource utilization can be improved.
[0170] The foregoing describes the encoding transmission method performed by the transmit end, and the following
describes the decoding method performed by the receive end.

[0171] FIG. 16is aflowchart of a decoding method according to an embodiment of this application. As shown in FIG. 16,
the method includes the following steps.

[0172] 1601: A receive end obtains a second transport block.

[0173] The second transportblockincludes F encoded sub-transport blocks. Atleast two of the F encoded sub-transport
blocks correspond to different code rates. The F encoded sub-transport blocks are obtained by encoding F sub-transport
blocks. Any sub-transport block includes at least one preprocess block, and probability distributions of all preprocess
blocks included in the any sub-transport block belong to a same probability distribution range. Probability distributions of
preprocess blocks included in atleast two of the F sub-transport blocks belong to different probability distribution ranges. F
is an integer greater than 1, and the F sub-transport blocks are obtained based on a first transport block. The second
transport block is obtained by a transmit end based on the first transport block, and the first transport block includes
unencoded data from the transmit end.

[0174] Inapossibleimplementation, the second transport block further includes afirst field, and the first field indicates a
correspondence between the F sub-transport blocks and a bit stream in the first transport block and/or indicates a
probability distribution range to which a preprocess block included in each of the F sub-transport blocks belongs.
[0175] 1602: The receive end obtains the first transport block through decoding based on the second transport block.
[0176] Before performing step 1602, the receive end may receive first control information from the transmit end, where
the first control information indicates a length of each of the F encoded sub-transport blocks. A possible implementation of
step 1601 is as follows: obtaining the first transport block through decoding based on the second transport block and the
first control information, where the second transport block includes the first field. Optionally, the first control information
further carries the first field, and the second transport block may notinclude the first field. An implementation of step 1602 is
subsequently described in detail.

[0177] Before performing step 1602, the receive end may receive first control information and second control
information from the transmit end, where the first control information indicates a length of each of the F encoded sub-
transport blocks, and the second control information indicates the correspondence between the F sub-transport blocks
and the bit stream in the first transport block. A possible implementation of step 1601 is as follows: obtaining the first
transport block through decoding based on the first control information, the second control information, and the second
transport block.

[0178] Ina possible implementation, the receive end sends first retransmission information to the transmit end, where
the first retransmission information indicates the transmit end to retransmit a first code block group in a first sub-transport
block, the first sub-transport block is included in the F encoded sub-transport blocks, and any sub-transport block includes
aplurality of code block groups. In this implementation, retransmission of the first code block group in the first sub-transport
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block may be accurately indicated.

[0179] Inthis embodiment of this application, the probability distributions of all the preprocess blocks included in the any
sub-transport block belong to the same probability distribution range. In this way, CBs in a same sub-transport block may
match a same MCS for decoding operations. This facilitates code block alignment and hardware implementation at the
receive end.

[0180] FIG. 17 is a flowchart of another decoding method according to an embodiment of this application. A method
procedure in FIG. 17 is a possible implementation of the method described in FIG. 16. In this implementation, a transmit
end can quickly and accurately perform reorganization based on PB group numbers and sub-transport blocks obtained
through decoding, to obtain a TB sent by a transmit end, that is, a first transport block. As shown in FIG. 17, the method
includes the following steps.

[0181] 1701: The receive end receives a second signal from the transmit end.

[0182] The second signalis a signal received by the receive end after a first signal sent by the transmit end is transmitted
on a channel. The first signal is a signal generated by the transmit end based on a second transport block. In other words,
the first signal is a signal sent by the transmit end.

[0183] 1702: The receive end processes the second signal to obtain the second transport block.

[0184] The second transport block includes F encoded sub-transport blocks, and the F encoded sub-transport blocks
may be decoded to obtain F sub-transport blocks. That the receive end processes the second signal to obtain the second
transport block may be implemented by using a customary technical means in this field, and details are not described
herein.

[0185] In a possible implementation, a first field in the second transport block is obtained by encoding B PB group
numbers, and the B PB group numbers are sequentially a PB group number of a 15t PB to a PB group number of a Bth PB in
the first transport block. In other words, the transmit end divides the first transport block into B PBs, the B PBs are
sequentiallyaPB1,aPB2,...,and a PB B, and the B PB group numbers are sequentially group numbers ofthe PB 1, the PB
2, ..., and the PB B. The PB 1 represents the 15t PB in the first transport block, the PB 2 represents a 2"d PB in the first
transport block, and the PB B represents the Bt PB in the first transport block.

[0186] Ina possible implementation, afirstfield in the second transport block is obtained by encoding B fourth fields, the
B fourth fields are in one-to-one correspondence with B PBs in the second transport block, and the B fourth fields indicate
sub-transport blocks corresponding to the B PBs. Because each sub-transport block corresponds to one PB group
number, a sub-transport block corresponding to a PB may be considered as a PB group number of the PB. A difference
between the fourth field and the foregoing second field lies in that the second field is a binary sequence indicating a PB
group number, and the fourth field is a bitmap indicating a PB group number. It should be understood that both the second
field and the fourth field represent a group number of a PB in essence. It is assumed that a second field corresponding to a
PB 1is 0010, and the second field indicates that a group number of the PB 1 is 2; and a fourth field corresponding to the PB 1
is 01000000, and the fourth field indicates that the group number of the PB 1 is 2. The transmit end and the receive end may
alternatively indicate a group number of a PB in another manner. This is not limited in this application.

[0187] 1703: The receive end obtains the B PB group numbers and the F sub-transport blocks through decoding based
on the second transport block.

[0188] A possible implementation of step 1703 is as follows: obtaining the B PB group numbers and the F sub-transport
blocks through decoding based on first control information from the transmit end and the second transport block, where the
second transport block includes the first field. The first control information indicates a length of each of the F encoded sub-
transport blocks. The receive end may obtain the B PB group numbers through decoding based on the first field in the
second transport block, that is, an indication field including B second fields (or the B fourth fields). For example, the receive
end obtains BQ bits through decoding based on the first field, every Q bits represent one PB group number, and there are a
total of B PB group numbers, thatis, I, I,, ...,and Iz. 14, I,, ..., and Iz are sequentially the group numbers of the PB 1, the PB
2, ...,and the PB B. The receive end may obtain the F sub-transport blocks through decoding based on the F encoded sub-
transport blocks. Any sub-transport block includes one or more PBs.

[0189] A possible implementation of step 1703 is as follows: obtaining the B PB group numbers and the F sub-transport
blocks through decoding based on first control information from the transmit end and the second transport block. The first
control information indicates a length of each of the F encoded sub-transport blocks. The first control information includes
the B second fields, and the second transport block does not include the B second fields. Alternatively, the first control
information includes the B fourth fields, and the second transport block does not include the B fourth fields. Before
performing step 1703, the receive end may receive the first control information from the transmit end. The first control
information may be carried in one piece of control signaling, or may be carried in two pieces of control signaling. For
example, the first control information is carried in two pieces of control signaling, one piece of control signaling indicates the
length of each of the F encoded sub-transport blocks, and the other piece of control signaling includes the B second fields
or the B fourth fields.

[0190] 1704: The receive end obtains the first transport block based on the B PB group numbers and the F sub-transport
blocks.
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[0191] A possible implementation of step 1704 is as follows: The receive end maps a PB in each sub-transport block
back to the original TB based on the B PB group numbers, to obtain the first transport block. The foregoing describes a
manner in which the transmit end divides the first transport block into the B PBs and obtains the F sub-transport blocks
based on the B PBs. The receive end needs to obtain the first transport block based on the F sub-transport blocks. FIG. 18
is adiagram of data recovery according to an embodiment of this application. FIG. 18 shows a manner of mapping the PB in
each sub-transport block back to the original TB based on the B PB group numbers. In FIG. 18, range indices (range
indices) include the B PB group numbers, thatis, I, I,, ...,and Iz, asub-TB 1,asub-TB 2, ...,and a sub-TB F represent the F
sub-transportblocks. The receive end initializes F counters (Counter_1=0, Counter_2=0, ..., and Counter_F=0)and a total
counter Counter=0. Counter_1, Counter_2, ..., and Counter_F are sequentially counters corresponding to the sub-TB 1,
the sub-TB 2, ..., and the sub-TB F. As shown in FIG. 18, the receive end needs to maintain F+1 counters, where the F
counters are used to mark quantities of PBs read in sub-TBs, and the total counter is used to mark a quantity of PBs in the
TB. The receive end sequentially reads I, |,, ..., and Ig. When |, (m=1, ..., B) is read, it indicates that a current PB
(corresponding to |;,) belongs to a sub-TB |, so that a corresponding Counter_|,, is increased by 1 (where Counter is
synchronously increased by 1), and then a bit correspondingto a Coun’ter_lmth PBinthe sub-TB |, is extracted as abitofa
Counterth PB in the TB. That Counter_|, is increased by 1 (where Counter is synchronously increased by 1) may be
represented as follows: Counter_| =Counter_|+1, and Counter=Counter+1.

[0192] Anexample of obtaining the firsttransportblock based on the B PB group numbers and the F sub-transport blocks
is as follows: Q=1 (that is, F=2), and B=4. In this case, the TB has a total of four PBs, and the four PBs are allocated to two
sub-TBs. Itis assumedthat1,=1,1,=2, 1,=1,and I,=1, in other words, a sub-TB 1includesaPB 1,aPB 3,andaPB4,and a
sub-TB 2 includes a PB 2. Four sequence numbers obtained by the receive end through decoding are 1, 2, 1, and 1, the
sub-TB 1 includes three PBs, and the sub-TB includes one PB. Three counters Counter_1, Counter_2, and Counter are
initialized as 0. A data recovery process is as follows:

(1) First, for a 1stsequence number |,=1, Counter_1=1and Counter=1, and itis further obtained that a 15t PB bit value
of the TB is a 15t PB in the sub-TB 1.

(2) Then, for a 2nd sequence number 1,=2, Counter_2=1 and Counter=2, and it is further obtained that a 2"d PB bit
value of the TB is a 15t PB in the sub-TB 2.

(3) Then, fora 3rdsequence number I3=1, Counter_1=2 and Counter=3, anditis further obtained thata 3rd PB bit value
of the TB is a 2nd PB in the sub-TB 1.

(4) Finally, for a 4t sequence number I,=1, Counter_1=3 and Counter=4, and it is further obtained that a 4th PB bit
value of the TB is a 3" PB in the sub-TB 1. In this way, recovery of the TB at the receive end is completed.

[0193] Inthis embodiment of this application, the transmit end can quickly and accurately perform reorganization based
on the PB group numbers and the sub-transport blocks obtained through decoding, to obtain the TB sent by the transmit
end, that is, the first transport block.

[0194] FIG. 19 is a flowchart of another decoding method according to an embodiment of this application. A method
procedure in FIG. 19 is a possible implementation of the method described in FIG. 16. In this implementation, a transmit
end performs reorganization based on a quantity of preprocess blocks in each sub-transport block and a sequence number
of each preprocess block in a first transport block, to obtain the first transport block, so that a TB sent by a transmit end can
be quickly and accurately obtained. As shown in FIG. 19, the method includes the following steps.

[0195] 1901: The receive end receives a second signal from the transmit end.

[0196] For step 1901, refer to step 1701.

[0197] 1902: The receive end processes the second signal to obtain a second transport block.

[0198] For step 1902, refer to step 1702.

[0199] The second transport block includes F encoded sub-transport blocks, and the F encoded sub-transport blocks
may be decoded to obtain F sub-transport blocks. A first field in the second transport block may be decoded to obtain the
foregoing indication field including F third fields. The F third fields are in one-to-one correspondence with the F sub-
transport blocks, and a third field that is in the F third fields and that corresponds to a first sub-transport block indicates a
quantity of preprocess blocks in the first sub-transport block and a sequence number of each preprocess block of the first
sub-transport block in the first transport block. In other words, any third field indicates a quantity of preprocess blocks in a
sub-transport block corresponding to the third field and a sequence number of each preprocess block of the sub-transport
block in the first transport block.

[0200] 1903: The receive end obtains the F third fields and the F sub-transport blocks through decoding based on the
second transport block.

[0201] A possible implementation of step 1903 is as follows: obtaining the F third fields and the F sub-transport blocks
through decoding based on first control information from the transmit end and the second transport block. The first control
information indicates a length of each of the F encoded sub-transport blocks. Before decoding the second transport block,
the receive end may receive the first control information.
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[0202] In a possible implementation, the first control information indicates the length of each of the F encoded sub-
transport blocks and the F third fields. Step 1903 may be replaced with: The receive end obtains the F sub-transport blocks
through decoding based on the first control information and the second transport block; and obtains the F third fields based
on the first control information.

[0203] Any third field indicates a quantity of preprocess blocks in a sub-transport block corresponding to the third field
and a sequence number of each preprocess block of the sub-transport block in the first transport block. It may be
understood that the receive end may determine, based on the F third fields, a sequence number of a PB of each sub-
transport block in the first transport block.

[0204] 1904: The receive end obtains the first transport block based on the F third fields and the F sub-transport blocks.
[0205] A possible implementation of step 1904 is as follows: sequentially obtaining, based on the F third fields, PBs
whose sequence numbers are 1 to B from PBs included in the F sub-transport blocks, to obtain the first transport block. A
PB whose sequence numberis 1is used as a 1stPB in the first transport block, a PB whose sequence numberis 2 is used as
a 2"d PB in the first transport block, and by analogy, a PB whose sequence number is B is used as a Bth PB in the first
transport block.

[0206] Eightsub-TBsare usedasanexample, thatis, F is equal to 8, and aformat of eight third fields is shown as follows:

[llllr Il,lr I1,2' ey Il,llllr |12 |r IZ,lr I2,2' oy I2,|12|r ey |18|r IS,lr I8,2' ey 18,|18|]'

[0207] [I4],1l,], ..., and [Ig| respectively represent quantities of PBs includedinasub-TB 1,asub-TB 2, ...,andasub-TB 8,
ly,1,14,2,andly |, representsequence numbers, inthe firsttransport block, of PBs includedinthe sub-TB 1,1, 4, I », ..., and
l5 1, represent sequence numbers, in the first transport block, of PBs included in the sub-TB 1,and Ig 4, Ig 5, ..., and g |,
represent sequence numbers, in the first transport block, of PBs included in the sub-TB 8. For example, if I1’2 is 1, it
indicates that a sequence number of a 2"d PB in the sub-TB 1 is 1.

[0208] For example, the receive end first searches for (or looks for) a sequence number 1, and uses a PB whose
sequence number is 1 as a 15t PB of the TB (namely, the first transport block); then searches for (or looks for) a sequence
number 2, and uses a PB whose sequence number is 2 as a 15t PB of the TB (namely, the first transport block); and the rest
may be deduced by analogy until a PB whose sequence number is B is used as a Bth PB of the TB (namely, the first
transport block).

[0209] In this embodiment of this application, the transmit end performs reorganization based on the quantity of
preprocess blocks in each sub-transport block and the sequence number of each preprocess block in the first transport
block, to obtain the first transport block, so that required data, that is, the TB, can be quickly and accurately obtained.

[0210] The following describes, with reference to the accompanying drawings, structures of communication appara-
tuses (a transmit end and a receive end) that can implement embodiments of this application.

[0211] FIG. 20 is a diagram of a structure of a communication apparatus 2000 according to an embodiment of this
application. The communication apparatus 2000 may correspondingly implement functions or steps implemented by a
transmit end in the foregoing method embodiments, or may correspondingly implement functions or steps implemented by
a receive end in the foregoing method embodiments. The communication apparatus may include a processing module
2010 and a transceiver module 2020. Optionally, the communication apparatus may further include a storage unit. The
storage unit may be configured to store instructions (code or a program) and/or data. The processing module 2010 and the
transceiver module 2020 may be coupled to the storage unit. For example, the processing module 2010 may read the
instructions (the code or the program) and/or the data in the storage unit, to implement a corresponding method. The
foregoing units may be independently disposed, or may be partially or completely integrated. For example, the transceiver
module 2020 may include a sending module and a receiving module. The sending module may be a transmitter, and the
receiving module may be a receiver. An entity corresponding to the transceiver module 2020 may be a transceiver, or may
be a communication interface.

[0212] Insome possibleimplementations, the communication apparatus 2000 can correspondingly implement behavior
and functions of the transmit end in the foregoing method embodiments. For example, the communication apparatus 2000
may be the transmit end, or may be a component (for example, a chip or a circuit) used in the transmitend. For example, the
transceiver module 2020 may be configured to perform all receiving or sending operations performed by the transmitend in
the embodiments of FIG. 9, FIG. 11, and FIG. 15, for example, step 904 in the embodiment shown in FIG. 9, step 1105 and
step 1106 in the embodiment shown in FIG. 11, and/or another process used to support the technology described in this
specification. The processing module 2010 is configured to perform all operations performed by the transmit end in the
embodiments of FIG. 9, FIG. 11, and FIG. 15 except receiving and sending operations, for example, step 901, step 902,
and step 903 in the embodiment shownin FIG. 9, step 1101, step 1102, step 1103, and step 1104 in the embodiment shown
in FIG. 11, and step 1501 to step 1506 in the embodiment shown in FIG. 15.

[0213] Insome possibleimplementations, the communication apparatus 2000 can correspondingly implement behavior
and functions of the receive end in the foregoing method embodiments. For example, the communication apparatus 2000
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may be the receive end, or may be a component (for example, a chip or a circuit) used in the receive end. For example, the
transceiver module 2020 may be configured to perform all receiving or sending operations performed by the receive endin
the embodiments of FIG. 16, FIG. 17, and FIG. 19, for example, step 1701 in the embodiment shown in FIG. 17, step 1901
inthe embodimentshownin FIG. 19, and/or another process used to support the technology described in this specification.
The processing module 2010 is configured to perform all operations performed by the receive end except receiving and
sending operations, forexample, step 1601 and step 1602 in the embodiment shown in FIG. 16, step 1702, step 1703, and
step 1704 in the embodiment shown in FIG. 17, and step 1902, step 1903, and step 1904 in the embodiment shown in FIG.
19.

[0214] FIG. 21 is a diagram of a structure of another communication apparatus 210 according to an embodiment of this
application. The communication apparatus in FIG. 21 may be the foregoing transmit end, or may be the foregoing receive
end.

[0215] AsshowninFIG. 21, the communication apparatus 210 includes at least one processor 2110 and a transceiver
2120.

[0216] In some embodiments of this application, the processor 2110 and the transceiver 2120 may be configured to
perform functions, operations, or the like performed by the transmit end. For example, the transceiver 2120 performs all
receiving or sending operations performed by the transmit end in the embodiments of FIG. 9, FIG. 11, and FIG. 15, for
example, step 904 in the embodiment shown in FIG. 9, step 1105 and step 1106 in the embodiment shown in FIG. 11,
and/or another process used to support the technology described in this specification. For example, the processor 2110 is
configured to perform all operations performed by the transmit end in the embodiments of FIG. 9, FIG. 11, and FIG. 15
exceptreceiving and sending operations, for example, step 901, step 902, and step 903 in the embodiment shown in FIG.
9, step 1101, step 1102, step 1103, and step 1104 in the embodiment shown in FIG. 11, and step 1501 to step 1506 in the
embodiment shown in FIG. 15.

[0217] In some embodiments of this application, the processor 2110 and the transceiver 2120 may be configured to
perform functions, operations, or the like performed by the access end. For example, the transceiver 2120 performs all
receiving or sending operations performed by the receive end in the embodiments of FIG. 16, FIG. 17, and FIG. 19, for
example, step 1701 in the embodiment shown in FIG. 17, step 1901 in the embodiment shown in FIG. 19, and/or another
process used to support the technology described in this specification. The processor 2110 is configured to perform all
operations performed by the receive end except receiving and sending operations, for example, step 1601 and step 1602
in the embodiment shown in FIG. 16, step 1702, step 1703, and step 1704 in the embodiment shown in FIG. 17, and step
1902, step 1903, and step 1904 in the embodiment shown in FIG. 19.

[0218] The transceiver 2120 is configured to communicate with another device/apparatus through a transmission
medium. The processor 2110 receives and sends data and/or signaling through the transceiver 2120, and is configured to
implement the method in the foregoing method embodiments. The processor 2110 may implement functions of the
processing module 2010, and the transceiver 2120 may implement functions of the transceiver module 2020.

[0219] Optionally, the transceiver 2120 may include a radio frequency circuitand an antenna. The radio frequency circuit
is mainly configured to perform conversion between a baseband signal and a radio frequency signal and process the radio
frequency signal. The antenna is mainly configured to receive and send radio frequency signals in a form of an
electromagnetic wave. An input/output apparatus, for example, a touchscreen, a display, or a keyboard, is mainly
configured to receive data input by a user and output data to the user.

[0220] Optionally, the communication apparatus 210 may further include at least one memory 2130, configured to store
program instructions and/or data. The memory 2130 is coupled to the processor 2110. Couplings in embodiments of this
application are indirect couplings or communication connections between apparatuses, units, or modules, may be in
electrical, mechanical, or other forms, and are used forinformation exchange between the apparatuses, units, or modules.
The processor 2110 may cooperate with the memory 2130. The processor 2110 may execute the program instructions
stored in the memory 2130. At least one of the at least one memory may be included in the processor.

[0221] After the communication apparatus 210 is powered on, the processor 2110 may read a software program in the
memory 2130, interpret and execute instructions of the software program, and process data of the software program.
When data needs to be sent in a wireless manner, the processor 2110 performs baseband processing on the to-be-sent
data, and outputs a baseband signal to the radio frequency circuit. The radio frequency circuit performs radio frequency
processing on the baseband signal, and then sends a radio frequency signal to the outside through the antennain a form of
an electromagnetic wave. When data is sent to the communication apparatus, the radio frequency circuit receives a radio
frequency signal through the antenna, converts the radio frequency signal into a baseband signal, and outputs the
baseband signal to the processor 2110. The processor 2110 converts the baseband signal into data, and processes the
data.

[0222] In another implementation, the radio frequency circuit and the antenna may be disposed independent of the
processor that performs baseband processing. For example, in a distributed scenario, the radio frequency circuit and the
antenna may be remotely disposed independent of the communication apparatus.

[0223] A specific connection medium between the transceiver 2120, the processor 2110, and the memory 2130 is not
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limited in this embodiment of this application. In this embodiment of this application, the memory 2130, the processor 2110,
and the transceiver 2120 are connected through a bus 2140in FIG. 21. The bus is represented by using a thick line in FIG.
21. A manner of a connection between other components is merely an example for description, and is not limited thereto.
Buses may be classified into an address bus, a data bus, a control bus, and the like. For ease of representation, only one
thick line is used to represent the bus in FIG. 21, but this does not mean that there is only one bus or only one type of bus.
[0224] In embodiments of this application, the processor may be a general-purpose processor, a digital signal
processor, an application-specific integrated circuit, a field programmable gate array or another programmable logic
device, a discrete gate or transistor logic device, or a discrete hardware component, and may implement or execute the
methods, steps, and logical block diagrams disclosed in embodiments of this application. The general-purpose processor
may be a microprocessor, any conventional processor, or the like. The steps of the method disclosed with reference to
embodiments of this application may be directly performed by a hardware processor, or may be performed by using a
combination of hardware in the processor and a software module.

[0225] FIG. 22 is a diagram of a structure of another communication apparatus 220 according to an embodiment of this
application. As shown in FIG. 22, the communication apparatus shown in FIG. 22 includes a logic circuit 2201 and an
interface 2202. The processing module 2010 in FIG. 20 may be implemented by using the logic circuit 2201, and the
transceiver module 2020 in FIG. 20 may be implemented by using the interface 2202. The logic circuit 2201 may be a chip,
a processing circuit, an integrated circuit, a system on chip (system on chip, SoC) chip, or the like. The interface 2202 may
be a communication interface, an input/output interface, or the like. In this embodiment of this application, the logic circuit
and the interface may alternatively be coupled to each other. A specific manner of connection between the logic circuitand
the interface is not limited in this embodiment of this application.

[0226] In some embodiments of this application, the logic circuit and the interface may be configured to perform
functions, operations, or the like performed by the transmit end.

[0227] In some embodiments of this application, the logic circuit and the interface may be configured to perform
functions, operations, or the like performed by the receive end.

[0228] This application further provides a computer-readable storage medium. The computer-readable storage
medium stores a computer program or instructions. When the computer program or the instructions are run on a computer,
the computer is enabled to perform the method in the foregoing embodiments.

[0229] This application further provides a computer program product. The computer program product includes
instructions or a computer program. When the instructions or the computer program is run on a computer, the method
in the foregoing embodiments is performed.

[0230] This application further provides a communication system, including the transmit end and the receive end.
[0231] The foregoing descriptions are merely specific implementations of this application, but are not intended to limit
the protection scope of this application. Any variation or replacement readily figured out by a person skilled in the art within
the technical scope disclosed in this application shall fall within the protection scope of this application. Therefore, the
protection scope of this application shall be subject to the protection scope of the claims.

Claims
1. An encoding transmission method, comprising:

obtaining a to-be-encoded first transport block;

obtaining F sub-transport blocks based on the first transport block, wherein any sub-transport block comprises at
least one preprocess block, probability distributions of all preprocess blocks comprised in the any sub-transport
block belong to a same probability distribution range, probability distributions of preprocess blocks comprised in
at least two of the F sub-transport blocks belong to different probability distribution ranges, and F is an integer
greater than 1;

encoding the F sub-transport blocks to obtain a second transport block, wherein the second transport block
comprises F encoded sub-transport blocks, at least two of the F encoded sub-transport blocks correspond to
different code rates, and the F encoded sub-transport blocks are obtained by encoding the F sub-transport blocks;
and

performing transmission based on the second transport block.

2. The method according to claim 1, wherein the method further comprises:
sending first information carrying a first field, wherein the first field indicates a correspondence between the F sub-
transport blocks and a bit stream in the first transport block, and/or indicates a probability distribution range to which a
preprocess block comprised in each of the F sub-transport blocks belongs.
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The method according to claim 2, wherein the first transport block comprises B preprocess blocks, the first field
comprises B second fields, and the B second fields indicate probability distribution ranges corresponding to the B
preprocess blocks.

The method according to any one of claims 1 to 3, wherein the method further comprises:
sending first controlinformation to areceive end, wherein the first control information indicates a length of each of the F
encoded sub-transport blocks.

The method according to any one of claims 1 to 4, wherein the encoding the F sub-transport blocks to obtain a second
transport block comprises:

separately encoding the F sub-transport blocks to obtain the F encoded sub-transport blocks, wherein at least two of
the F sub-transport blocks correspond to different coding matrices.

The method according to any one of claims 1 to 5, wherein the method further comprises:

receiving first retransmission information, wherein the first retransmission information indicates to retransmit a first
code block group in a first sub-transport block, the first sub-transport block is one of the F encoded sub-transport
blocks, and the first sub-transport block comprises a plurality of code block groups.

A decoding method, comprising:

obtaining a second transport block, wherein the second transport block comprises F encoded sub-transport
blocks, at least two of the F encoded sub-transport blocks correspond to different code rates, the F encoded sub-
transport blocks are obtained by encoding F sub-transport blocks, any sub-transport block comprises atleast one
preprocess block, probability distributions of all preprocess blocks comprised in the any sub-transport block
belong to a same probability distribution range, probability distributions of preprocess blocks comprised in atleast
two of the F sub-transport blocks belong to different probability distribution ranges, F is an integer greater than 1,
and the F sub-transport blocks are obtained based on a first transport block; and

obtaining the first transport block through decoding based on the second transport block.

The method according to claim 7, wherein the method further comprises:

receiving first information carrying a first field, wherein the first field indicates a correspondence between the F sub-
transport blocks and a bit stream in the first transport block, and/or indicates a probability distribution range to which a
preprocess block comprised in each of the F sub-transport blocks belongs.

The method according to claim 8, wherein the first transport block comprises B preprocess blocks, the first field
comprises B second fields, and the B second fields indicate probability distribution ranges corresponding to the B
preprocess blocks.

The method according to any one of claims 7 to 9, wherein

receiving first control information from a transmit end, wherein the first control information indicates a length of
each of the F encoded sub-transport blocks; and

the obtaining the first transport block through decoding based on the second transport block comprises:
obtaining the first transport block through decoding based on the second transport block and the first control
information.

The method according to any one of claims 7 to 10, wherein the method further comprises:

sending first retransmission information, wherein the first retransmission information indicates to retransmit a first
code block group in a first sub-transport block, the first sub-transport block is one of the F encoded sub-transport
blocks, and the first sub-transport block comprises a plurality of code block groups.

A communication apparatus, comprising:

a processing module, configured to obtain a to-be-encoded first transport block, wherein

the processing module is further configured to obtain F sub-transport blocks based on the first transport block,
wherein any sub-transport block comprises at least one preprocess block, probability distributions of all
preprocess blocks comprised in the any sub-transport block belong to a same probability distribution range,
probability distributions of preprocess blocks comprised in at least two of the F sub-transport blocks belong to
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different probability distribution ranges, and F is an integer greater than 1; and

the processing module is further configured to encode the F sub-transport blocks to obtain a second transport
block, wherein the second transport block comprises F encoded sub-transport blocks, at least two of the F
encoded sub-transport blocks correspond to different code rates, and the F encoded sub-transport blocks are
obtained by encoding the F sub-transport blocks; and

a transceiver module, configured to perform transmission based on the second transport block.

The apparatus according to claim 12, wherein

the transceiver module is further configured to send firstinformation carrying afirst field, wherein the first field indicates
a correspondence between the F sub-transport blocks and a bit stream in the first transport block, and/or indicates a
probability distribution range to which a preprocess block comprised in each of the F sub-transport blocks belongs.

The apparatus according to claim 13, wherein the first transport block comprises B preprocess blocks, the first field
comprises B second fields, and the B second fields indicate probability distribution ranges corresponding to the B
preprocess blocks.

The apparatus according to any one of claims 12 to 14, wherein
the transceiver module is further configured to send first control information to a receive end, wherein the first control
information indicates a length of each of the F encoded sub-transport blocks.

The apparatus according to any one of claims 12 to 15, wherein

the processing module is specifically configured to separately encode the F sub-transport blocks to obtain the F
encoded sub-transport blocks, wherein at least two of the F sub-transport blocks correspond to different coding
matrices.

The apparatus according to any one of claims 12 to 16, wherein

the transceiver module is further configured to receive first retransmission information, wherein the first retransmis-
sion information indicates to retransmit a first code block group in a first sub-transport block, the first sub-transport
block is one of the F encoded sub-transport blocks, and the first sub-transport block comprises a plurality of code block
groups.

A communication apparatus, comprising:

a transceiver module, configured to receive a second signal; and

a processing module, configured to obtain a second transport block based on the second signal, wherein the
second transport block comprises F encoded sub-transport blocks, at least two of the F encoded sub-transport
blocks correspond to different code rates, the F encoded sub-transport blocks are obtained by encoding F sub-
transport blocks, any sub-transport block comprises at least one preprocess block, probability distributions of all
preprocess blocks comprised in the any sub-transport block belong to a same probability distribution range,
probability distributions of preprocess blocks comprised in at least two of the F sub-transport blocks belong to
different probability distribution ranges, F is an integer greater than 1, and the F sub-transport blocks are obtained
based on a first transport block, wherein

the processing module is further configured to obtain the first transport block through decoding based on the
second transport block.

The apparatus according to claim 18, wherein

the transceiver module is further configured to receive first information carrying a first field, wherein the first field
indicates a correspondence between the F sub-transport blocks and a bit stream in the first transport block, and/or
indicates a probability distribution range to which a preprocess block comprised in each of the F sub-transport blocks
belongs.

The apparatus according to claim 19, wherein the first transport block comprises B preprocess blocks, the first field
comprises B second fields, and the B second fields indicate probability distribution ranges corresponding to the B
preprocess blocks.

The apparatus according to any one of claims 18 to 20, wherein

the transceiver module is further configured to receive first control information from a transmit end, wherein the
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first control information indicates a length of each of the F encoded sub-transport blocks; and
the processing module is specifically configured to obtain the first transport block through decoding based on the
second transport block and the first control information.

The apparatus according to any one of claims 18 to 21, wherein

the transceiver module is further configured to send first retransmission information, wherein the first retransmission
information indicates to retransmit a first code block group in a first sub-transport block, the first sub-transport block is
one ofthe F encoded sub-transport blocks, and the first sub-transport block comprises a plurality of code block groups.

A computer-readable storage medium, wherein the computer-readable storage medium stores a computer program;
the computer program comprises program instructions; and when the program instructions are executed, a computer
is enabled to perform the method according to any one of claims 1 to 6; or when the program instructions are executed,
a computer is enabled to perform the method according to any one of claims 7 to 11.

A communication apparatus, comprising a processor, wherein the processor is configured to: when executing
instructions, enable the communication apparatus to perform the method according to any one of claims 1 to 6,

or enable the communication apparatus to perform the method according to any one of claims 7 to 11.

The apparatus according to claim 24, wherein the apparatus further comprises a memory, and the memory is
configured to store the instructions.

A communication system, comprising the communication apparatus according to any one of claims 12to 17 and the
communication apparatus according to any one of claims 18 to 22.
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